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In preparation now—a complete list of 
145 FIRST BOOKS, FIRST BIOGRA- 
PHIES, and FIRST BOOK Editions, 
with an improved “FIRST BOOKS 
Selector” for teachers and librarians. 
Be sure you're on our list to receive it. 
Address: Franklin Watts, Inc., Science 
Education Dept., 575 Lexington Ave., 
MY. 22, MOY. 
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The FIRST BOOKS 


—over 5] “assistant teachers” to help 
give individual instruction in Science 


Every FIRST BOOK is an individual presentation of its subject. There is no 
FIRST BOOK “formula.” Each is written and illustrated to answer boys’ and 
girls’ first questions, the right way, the first time. Reading levels and interest 
levels are closely allied to school curriculum requirements for grades one 
through eight and up. There are 51 FIRST BOOKS on science subjects. 

So often young ones who resist “required reading” in a subject will race to 
read a FIRST BOOK on the subject-—and discover afterward that they’ve read 
a “requirement.” The right FIRST BOOKS at the right time can work wonders 
in your classroom. Each, $1.46, net, to schools and libraries, in guaranteed 
library bindings. 





The FIRST 
BOOKS pictured 
here are repre- 
sentative titles 

in the First 

Books Science Shelf 


Published by FRANKLIN WATTS INC. 575 Lexington Ave., N. Y.22,N.Y. 


A Division of Grolier Incorporated 





Ingenious new math teaching aids 


SCIENCE MATERIALS CENTER “Portable Laboratories” 
for demonstration and pupil activity, grades 7-12 


@ Dramatize basic concepts in solid geometry, logic and mathematical functions 
@ Accompanied by expertly written, highly illustrated Instruction books that pupils really can read 


A 


SOLID SHAPES “PORTABLE LAB” 


Simple solids such as prisms and pyramids, the five regular 
solids and complex semi-regular polyhedra can be put together 
in a matter of minutes with this vividly-colored set. Folding 
flaps on the sturdy cardboard panels lock with rubber bands. 
Detailed instruction manual, with more than 100 illustrations, 
explains how to make 30 different polyhedra and shows how 
Euler's Theorem applies to these shapes. Reading level is at 
Grade 6 up, with simple activities for Grades 6 to 9 and more ad- 
vanced activities for students of plane and solid geometry. $6.95. 
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SPACE GEOMETRICS “PORTABLE LAB” 


More than 58 kinds of mathematical forms and patterns are 
brought to brilliant life with different-colored fluorescent elastic 
cords laced between corners and rings. Two- and three-dimen- 
sional models are easily constructed to demonstrate such funda- 
mental concepts as vortex, convergent lines, coordinate planes, 
axes and locus. Special Roto-Spacer quickly changes a cylindri- 
cal surface into hyperboloids of revolution and then into conic 
sections. 48-page, 4-color manual, dozens of illustrations. $12.95. 
(Separately available: Space Spider, $2.95; Space Rings, $4.95.) 


“PORTABLE LABS” IN COMPUTER THEORY 


BRAINIAC K-30 COMPUTER CIRCUITS 


Provides excellent demonstration material in the mathematics 
of logic. One circuit guesses age from a series of yes-no questions. 
A quiz-scoring circuit automatically tallies right and wrong 
answers, For advanced projects, pupils can pose their own logical 
problems and work out circuits to solve them. 80-page assembly 
and instruction manual, with 50 large circuit diagrams. $18.95. 


CALCULO ANALOG COMPUTER 


An excellent demonstration of an electric slide rule that multi- 
plies, divides, finds powers and roots and solves problems dealing 
with a number of formulas (compound interest, growth, etc.). 
36-page instruction booklet provides complete assembly instruc- 
tions and shows how to mark off other functions on blank dials 
that are provided. $16.95. 


(Coming soon: Probability and Statistics “Portable Lab,” designed by Edmund C. Berkeley, $14.95.) 


Quantity discounts available on all of above items. For orders, information, and FREE catalog of tested, age-graded science-teaching aids, write to Dept. M-273 
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BAUSCH & LOMB 
Standard Teaching Microscopes 


Series 


for Complete Coverage 
of Educational Requirements | 


On a stand common to all, the 

different components are mounted to 

provide three ranges of performance at the 
lowest prices—prices never before | 
applied to a quality microscope. 

All have large 115 x 140mm 

stage and eyepiece locked in for safety, 

but removable for cleaning. 


1. Series $T—for elementary work. Integral 
revolving nosepiece, with achromatically 
corrected color-coded objectives. 
Illumination controlled by easy-to-use 
revolving disc diaphragm. 


2. Series STA Intermediate—where the 

higher resolution of professional 

achromatic objectives is an asset. Ball-bearing 
Rotosphere nosepiece gives longer wear, 

better repeat centration of fields. 

Revolving disc diaphragm controls illumination. 


3. Series STA Advanced—for even 

high power observation by the oii immersion 
objective. Critical illumination by substage 
condenser and iris diaphragm. 

: Ball-bearing Rotosphere nosepiece with 

No. 7968 achromatic objectives from low power 

scanning through high power. Stage is drilled 
and tapped to accommodate a mechanical stage. 





$T-22. 10X Huyghenian eyepiece; double, revolving nosepiece; 10X (0.25 N.A.) and 43X 
(0.55 N.A.) objectives, substage mirror. 


note the professional Catalog No. 7968. Each, $125.00 
| featu res—a nd then $T-23. Same as ST-22, but with Opti-lume substage yn eek dil alends 


compa re the price ee ST-27. 10X Huyghenian eyepiece; triple, revolving nosepiece; 10X, 43X, and 3.5X (0.09 


N.A.), objectives; substage mirror. 


from $] 5 Catalog No. 7968D. Each, $154.00 
S STA-22. 10X Huyghenian eyepiece; double revolving Rotosphere nosepiece, 10X and 43X 


(0.65 N.A.) objectives; substage mirror. 
Orders for five or more, Catalog No. 7971. Each, $169.00 


same or assorted models, less 10% 





STAA-28. 10X Huyghenian eyepiece; triple revolving Rotosphere nosepiece; 10X, 43X and 
97X (1.25 N.A. oil immersion) objectives, divisible 1.25 N.A. Abbe condenser with iris. 
Catalog No. 7972. Each, $271.00 





Write for complete listing of Microscopes 


THE WELCH SCIENTIFIC COMPANY 


——ESTABLISHED 1880 
1515 SEDGWICK STREET, DEPT. T. CHICAGO 10, ILLINOIS, U.S.A. 


Manufacturers of Scientific Instruments and Laboratory Apparatus 
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& Legislation: Now that President John F. 
Kennedy has sent his education message to 
Congress calling for massive federal assist- 
ance for elementary and secondary classroom 
construction and teachers’ salaries, what are 
we in the crucible of the classroom going to 
do about it? Do we remain inactive and 
“twiddle our thumbs” while the NEA and 
other giant groups join in the perennial 
battle? We might express hope or even try 
prayer. But better still would be a deluge of 
well-worded telegrams and letters from the 
nation’s 1.4 million classroom teachers—and 
it wouldn’t hurt if somehow a few thousand 
school board members, parents, and civic 
leaders went to the wires too. You know 
best your own situation—inadequate salary, 
classes too large, schools crowded, facilities 
and aids for teaching woefully short, and— 
you continue. Commend President Kennedy 
for his bold, forthright stand. Encourage Sec- 
retary Ribicoff to “stick to his guns.” Tell 
your Senators and your Representatives how 
you feel, and why, and that you want them 
to support the President in his drive to pro- 
vide federal assistance for public schools, 
teachers, colleges and universities, and col- 
lege students. 

Senator Joseph S. Clark, writing in the 
February 18 issue of Saturday Review (p. 
55) said: “. . . educators are not monks who 
take a vow of poverty, both for themselves 
and for the institutions they serve. They, too, 
are American citizens with the right, indeed 
the duty, to petition for redress of grievances 
and to indicate to their elected representa- 
tives how they would like those grievances 
redressed.” You can do this in half an hour 
at the cost of two cartons of cigarettes. But, 
ef course, if you oppose federal support, or 
if you don’t care, history suggests that you 
can sit back confidently and smoke your 
cigarettes and “twiddle your thumbs.” 


& International: Maybe it’s because 
NSTA is becoming more active in inter- 
national activities or because I’m naturally 
a “stick-your-nose-in-other-people’s-business 
guy,” but it happened on a recent Washing- 
ton-to-New York trip and I thought I should 
tell you about it because I believe that if our 
country is going to improve our deteriorated 
position of respect in the world, then each 
of us must be alert to every possibility to con- 
tribute as we meet more and more with citi- 
zens of other countries who come to visit us. 
Besides, I felt good about what I did—like 
having religion on Wednesday and Thursday, 
as well as Sunday. 

It happened to a Spanish-speaking four- 
some in a Pennsylvania Railroad diner. 
They and I gave our orders at about the same 
time. Somehow I was served first and was 
halfway through my meal (and a slow eater 
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I am) when the English-speaking member of 
the group touched my waiter and said, “We 
ordered some beer; could you bring it now?” 
To which was snapped (and I mean snapped) 
the reply, “Don’t ask me; I’m not your 
waiter, and can’t you see I’m busy?” Ten 
minutes later they were served—their food. 
Again the spokesman said, “We wanted beer 
first; could we have it right away?” And 
their waiter snapped, “If you want your beer 
first, you have to tell me; in this country 
we have our beer with our meals.” But he 
brought it in due course. 

By now old RHC was finished and with a 
“Pardon me” intruded. “I couldn’t help see- 
ing, and hearing, and being embarrassed. I 
feel I must apologize. Are you folks visiting 
here, and what is your country?” 

“We are from Venezuela. We will be in 
the U. S. three months to learn how you do 
the printing business. It’s all right; we don’t 
know your customs yet.” 

“Well, this is not typical. You will be 
treated courteously, I’m sure, and I hope 
your visit is wonderful and helpful.” 

I went to my seat. (A dull, let-down end- 
ing? Perhaps; but I don’t know how they 
fared in Erie, Keokuk, and Walla Walla, and 
so, of course, I can’t tell you.) 


» NSTA Budget: This is budget-making 
time in NSTA. Our budget committee and 
the Board of Directors have some tough 
problems to face and the decisions will not 
be easy; they may not be pleasant. Members 
of the Association, subscribers, and bene- 
factors of its services are urged to share 
the responsibilities of planning for the year 
(or years) ahead. 

We may have to face it—the fact that 
NSTA cannot indefinitely continue a pro- 
gram and budget the support for which from 
memberships and subscriptions amounts to 
only 25 per cent of the total. As of now, 
support through contributions of business- 
industry organizations has lagged—probably 
because of the general economic ill health— 
to about 30 per cent of prediction last June. 
There are other “short-of predictions” this 
year. The total now appears to be some 
$40,000. All of us are determined that we 
shall not again slip over the line to an oper- 
ating deficit. To avoid this either we must 
increase Our income or we must reduce our 
activities and services. Possibilities might 
be these. 

An increase to $8 dues would produce 
about $15,000. 

Convention registration of $5 would add 
another $3000. 

“Tightening up” on committees and field 
services would save $10,000. 

Addition of 5000 members would give a 
margin of $10,000. 

Beyond these we must cut services and 
curtail programs. What is your advice? As 
a reminder, the present costs of providing 
The Science Teacher, Packets, a convention 
program, and a ballot add up to nearly ten 
dollars per member. What would you advo- 
cate if you were on the budget committee 
or the Board of Directors? Write to head- 
quarters and let your voice be heard. 


Khet-H. Chor 
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The Journal of the National Science 
Teachers Association, published by the 
Association monthly except January, 
June, July, and August. Editorial and 
executive offices. 1201 Sixteenth Street, 
N.W., Washington 6, D. C. Of the mem- 
bership dues (see listing below) $3 is for 
the Journal subscription. Single copies, 
$1. Copyright, 1961 by the National 
Science Teachers Association. 


Second-class postage paid at Washington, 
D. C. Printing and typography by Judd & 
Detweiler, Inc., Washington, D. C. 


Articles published in The Science Teacher 
are the expressions of the writers. They 
do not, however, necessarily represent the 
policy of the Association or the Maga- 
zine Advisory Board. 
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Oceanographer, navigator, naturalist, archeologist, the famous inner-space 


explorer, Captain Jacques-Yves Cousteau, assumes the role of essay editor for 
THE SCIENCE TEACHER to introduce the challenging world of inner space 
described in the lead article which follows. 





NATIONAL GEOGRAPHIC SOCIETY, WASHINGTON, D. Cc 


Captain Jacques-Yves Cousteau is currently leader 
of the National Geographic Society—Calypso Ma- 
rine Archeological Expeditions. 


E hear much about outer space 
today. Perhaps by the time you 
read this, men will have actually en- 
tered outer space. This will be a signifi- 
cant scientific milestone. But hundreds 
of thousands are already exploring 
inner space, the depths of the oceans 
that cover nearly three-fourths of the 
surface of our planet. Explorations are 
being made by swimmers with auto- 
matic breathing apparatus in a realm 
forbidden except to a few helmet divers 
in the past. Now, divers are roaming 
weightlessly in three dimensions and 
have become the Inner Space Men of 
our century. 
Free diving is a new tool of the fas- 
cinating science of oceanography which 
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simply means unleashing the hidden 
secrets of the sea. It matters little which 
particular field of science a student en- 
ters—virtually all disciplines are ap- 
plied to a study of the oceans, begin- 
ning with physics, chemistry, and biol- 
ogy, and finally other areas including 
archeology. Underwater archeology is 
a rapidly growing activity which tells us 
more about ancient commerce than was 
learned from land sources and opens up 
new areas of conjecture. 

By now, it is a banal thing to say 
oceanic exploration is a vital necessity 
for the continued sustenance of the 
human race. All intelligent people rec- 
ognize its importance. The problem to- 
day, it seems to me, is to quicken and 
widen our exploration and exploitation 
of the riches of the sea. We are only at 
the beginning stage of rational fishing, 
experiments in aquaculture, and many 
other unpredictable experiences related 
to science. Similarly, we have only be- 
gun to learn the basic geophysical data 
that are buried in the water masses. 

Our planet has a unique advantage 
over the others in the cosmos in that 
this mantle of water from which the 
Kingdom of Nature came is a part of 
our earth and belongs to us. The sea 
has all the fresh water man will ever 
want, if we work out ways to convert it 
from salt or for other purposes yet un- 
known. It contains all the elements we 
shall ever need and all the sources of 
power, if we learn to use them. 

Oceanography lacks oceanographers. 


THIS MONTH'S COVER .. . 


The major current system of the North Atlantic 
Ocean is vividly demonstrated (although exact con- 
ditions are not represented) in the artist’s conception 
of ocean currents discussed in the lead article. 

Flowing along the coast of the United States be- 
fore turning east and branching to warm the shores 
of Great Britain and Norway is the Gulf Stream. 
The great streams flowing between Africa and South 
America are the North Equatorial and South Equa- 
torial Currents. The Sargasso Sea lies surrounded 
by the great ocean currents as shown in the center. 
Reprinted by permission of the U. S. Navy. 


NATIONAL GEOGRAPHIC SOCIETY 


The famous amphibious explorer and coinventor 
of the Aqua-Lung takes pride in his archeological 
crews that explore the ocean’s depths for new 
knowledge. The Cousteau projects are sponsored 
by the National Geographic Society of Washing- 
ton, D. C. 


The present leaders of the science are 
largely converted specialists from the 
tributary fields, and there are not 
enough of them, let alone people 
brought up from the age of career de- 
cision to be oceanographers. Oceanog- 
raphers begin to be developed, or show 
first interest in this area, at the graduate 
level; but they should be guided into 
it much earlier in science education. 
There is certainly no lack of interest on 
the part of youngsters. They are taking 
to the water in vast numbers. Their 
curiosity is keen about oceanic phe- 
nomena at the beach-toddling age. The 
free-diving sport has unlocked much of 
the continental shelf to human explora- 
tion. The young underwater explorer is 
highly receptive to teaching that will 
orient him to the marvelous new world 
he has entered. I will go so far as to 
say the teacher has things to learn from 
this underwater generation, if the sci- 
ence syllabus should bring together 
teaching craft and student enthusiasm 
for studies in this area. 

Not only does oceanography demand 
teaching in pure science, but it calls 
for engineering skills. Instruments for 
studying the sea are now largely elec- 
tronic and there is a shortage of ocea- 
nographic electronicians. They can be 
encouraged to pursue the technical cur- 
ricula with the participation, one hopes, 
of the basic science faculty. 

The ocean is a vast field laboratory 
and the last great unknown region of 
the earth. It is waiting for the inquisi- 
tive, the adventurous, and the inventive. 


JACQUES-YVES COUSTEAU 
Director, 
Musée Océanographique de Monaco 
Monte Carlo 
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OFFICE OF NAVAL RESEARCH, DEPARTMENT OF THE NAVY, WASHINGTON, D.C 


The Challenge of Inner Space 


By FEENAN D. JENNINGS 


Oceanographer, Office of Naval Research, Department of the Navy, Washington, D. C. 


O date, most of the earth above the 

oceans has been explored, but very 
little is known of what lies beneath the 
surface of the vast ocean waters, the 
inner space. To relate what is known, 
it is convenient to look at the oceans 
from the viewpoint of the sciences that 
are used in its study. 

In reality, oceanography is not a true 
science, but rather the application of 
physics, chemistry, biology, and geol- 
ogy to the study of the oceans, its bot- 
tom shoreline, and the air-sea bound- 
ary. In such studies, the oceanographer 
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uses all of the conventional scientific 
tools such as models, computers, a 
startling variety of instruments for 
measuring and sampling, and in addi- 
tion, requires the use of a research ship. 

A research ship is a floating labora- 
tory from which the oceanographer 
must perform many tasks. From its 
decks he must collect samples of sea 
water from all depths in the oceans, 
sample the bottom and photograph it, 
and plot the ocean currents at the sur- 
face and at depths. In its laboratories, 
he must perform chemical and biologi- 


cal analyses on many of the samples 
collected and make a myriad of physi- 
cal measurements of the oceanic envi- 
ronment. The capital to operate these 
research ships makes oceanography one 
of the most costly fields of study; sec- 
ond only to space and nuclear physics. 

In spite of the expense, our eleven 
oceanographic institutions presently 
operate sixteen ocean-going research 
vessels and fourteen smaller ships for 
near-shore studies. These ships are nec- 
essary because the oceans, which cover 
70 per cent of the earth’s surface, oc- 
cupy the total volume of 324,000,000 
cubic miles. 

During 1959 and 1960, the Com- 
mittee on Oceanography of the Na- 
tional Academy of Sciences issued a 
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twelve-chapter report entitled “Ocea- 
nography 1960 to 1970.”? In the re- 
port, it was pointed out that the ocea- 
nographic research and surveying effort 
of the United States would have to be 
doubled within this decade, to meet the 
country’s needs for national defense, 
food resources, and the many other uses 
which are made of the oceans. 

In its deliberations, the Committee 
found that one of the limiting factors in 
expanding the nation’s oceanographic 
program is the shortage of adequately 
trained personnel. 

To determine what the Federal Gov- 
ernment could do, under existing poli- 
cies, to increase the number of students 
in oceanography, the National Science 
Foundation called a conference on 
“Research and Education in the Marine 
Sciences” in Washington, D. C., during 
October of 1960. Attending the meet- 
ing were representatives from five de- 
partments of the Federal Government 
and twenty-two educators from almost 
every university that teaches marine 
science. In general, the meeting dis- 
closed that sufficient government aid is 
available to students of oceanography, 
but at the present time, there are not 
enough applicants to fulfill the require- 
ments of the expanding oceanographic 
effort in research and experimentation. 

One of the reasons for this lack of 
students is the fact that most oceano- 
graphic institutions do not accept stu- 
dents until after they have graduated 
from college with a degree in one of 
the sciences. Another is the limited 
number of universities that teach ocea- 
nography. Stili another is the fact that 
most people in the United States are 
not even aware that oceanographers 
exist, although that situation is now 
changing rapidly. 


Physical Oceanography 


The physical oceanographer is inter- 
ested primarily in the motions of the 
sea and in its physical properties. He 
has learned much about circulation of 
the oceans. In general, he has dis- 
covered and named the major ocean 
currents of the world. These are shown 
on page 6. They are called wind-driven 
currents because they are kept in mo- 
tion by the drag of the trade winds 
which blow toward the west at the 





1 Requests for individual copies of the reports may 
be addressed to the Committee on Oceanography, 
National Academy of Sciences-National Research 
Council, 2101 Constitution Ave., N.W., Washington 
25, D. C. (See Professional Reading, page 64.) 
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equator, and the prevailing westerlies 
which blow toward the east in the tem- 
perate latitudes. 

Although it is true that these currents 
are kept in motion by the winds, there 
are two other factors which have an 
effect on them. One of these is the fric- 
tion between particles of water; the 
other is the Coriolis Force which causes 
a moving object to be deflected because 
of the earth’s rotation. In the Northern 
Hemisphere this deflection is to the 
right, and in the Southern Hemisphere 
it is found to the left. (See page 49.) 

The Pacific Ocean may be used as an 
example of how these factors combine 
to give our current systems. In the trade 
wind region, the westward blowing 
winds try to drag the water toward the 





west. The friction between water parti- 
cles causes the water to pile up on the 
north edge of the wind. As the water 
flows downhill to the south, it is de- 
flected toward the right by Coriolis 
Force, and flows west. Essentially, there 
is a mound of water, about three or 
four feet high, in the middle of the 
ocean around which the ocean currents 
will always continue to flow. 


The best known of the major ocean 
currents is the Gulf Stream which flows 
northward along the East Coast of the 
United States at a rate of more than 
fifty miles a day and then turns east- 
ward and divides into several branches. 
This current, forty miles wide and 3000 
feet deep, transports over 2000 times as 
much water as the Mississippi River. 


The research vessel, Chain, is a 1900-ton ship, one of the larger, modern type used by oceanographers. 
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The least known is the Cromwell 
Current which was discovered only 
eight years ago beneath the South 
Equatorial Current in the Pacific and 
which was not explored until 1958. The 
reason it went so long undiscovered is 
because it does not appear at the sur- 
face. Its core is at a depth of about 300 
feet and it extends from 100 feet to 
1000 feet. It is over 200 miles wide and 
flows eastward along the equator for a 
distance of 3500 miles transporting 
almost half as much water as the Gulf 
Stream normally carries. 

In addition to the many large cur- 
rents on the drawing, the oceans are 
continuously being mixed by the slow 
exchange of water between the surface 
and the ocean depths. At high latitudes, 
the surface waters are cooled by the 
cold air over the oceans, and the result- 
ing increase in density causes the water 
to sink. As it sinks, it flows toward the 
equator from both the north and south 
and is gradually warmed as it mixes 
with other water masses. This type of 
vertical mixing is known as the slow 
overturn of the oceans. From radio- 
activity measurements, it is estimated 
that from the time a particle of water 
sinks near Antarctica until it appears 
again near the equator, several thou- 
sand years will have passed. 

Because of this continuous mixing by 
both currents and overturn, the oceans 
act as a giant global thermostat to help 
regulate the climate of the world. The 
currents which flow toward the equator 
bring cold water to the warm tropical 


regions while currents like the Gulf 
Stream carry the warm water toward 
the colder latitudes. Great Britain, 
which is bathed by one branch of the 
Gulf Stream, has an average tempera- 
ture thirty-five degrees warmer than 
would normally be expected at that 
latitude, as shown by recent records. 

The wave motions in the oceans are 
also the concern of the physical ocea- 
nographer. Although tides are not usu- 
ally spoken of as waves, they do have 
wave-like characteristics with periods 
which correspond to lunar cycles. 
Ocean tides are caused by two effects. 
The earth and moon rotate about a 
common point and the centrifugal force 
due to this rotation is directed away 
from the moon. The force due to attrac- 
tion of the moon’s gravity is just the 
opposite. The balance of these two 
forces is strong enough to raise the 
water surface fourteen inches on each 
side of the earth in line with the moon. 
Similar calculations for the earth-sun 
combination show that the tidal forces 
caused by the sun are about half those 
caused by the moon. 

It is well known that many of the 
tides observed along coast lines are 
much greater than the fourteen inches 
calculated here. This is because the 
water tends to move horizontally under 
the tidal influences and piles up along 
the coasts. This normal pile-up is often 
enhanced when water becomes fun- 
neled into narrow channels from larger 
bays or harbors. In the Bay of Fundy, 
this funneling, combined with the shape 


Large and small vessels are used by oceanographers in research activities. The Aflantis, a 560-ton 
ship is operated by Woods Hole Institution in seismic studies of ocean floor configuration, composition, 
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of the bay, results in a tidal range as 
great as fifty feet, the highest in the 
world known to be recorded. 

Another type of wave is that gener- 
ated by underwater disturbances such 
as landslides caused by earthquakes. 
Although these waves are often referred 
to as tidal waves, they are not caused 
by tides. The scientific term for them is 
Tsunamis. These seismic sea waves, 
which have periods varying between 
fifteen and sixty minutes, travel across 
the oceans at speeds up to 600 miles 
per hour. In the open ocean, the wave 
height is quite small, usually less than 
five or ten feet. Because of their ex- 
tremely long wave length, they have no 
effect on ships at sea and in fact, are 
not even observed. Upon reaching 
shore, the wave is subject to refraction 
by the bottom, and to funneling as in 
the case of tides. Under these condi- 
tions, the wave can build up to great 
heights and cause enormous damage 
and loss of life. 

An outstanding example is the series 
of Tsunamis that accompanied the 
eruption of the volcano, Krakatao, in 
Sunda Strait on August 26 and 27, 
1883. The highest of these waves 
caused great devastation on some of 
the East Indian Islands where more 
than 36,000 persons lost their lives and 
where waves in certain localities must 
have reached a height of 115 feet. 

The most common waves in the 
ocean are wind waves. These are so 
called because they are generated by 
the wind as it blows on the surface of 
the water. Essentially, there are three 
factors involved in the generation of 
waves by wind. The first is wind veloc- 
ity in which the height of the waves 
increase with an increase in the wind 
velocity. The second is the duration of 
time during which the wind blows. The 
longer the time, the higher the wave for 
a given wind velocity. The third is the 
fetch, which is the distance over which 
the wind blows on the surface. The 
longer the fetch, the higher the wave. 
Naturally, there is a limit to the wave 
height that can be generated by this 
process, but in the center of a severe 
storm, wave heights of fifty to sixty feet 
are not uncommon. 

As the waves generated in the storm 
radiate out from the storm center and 
leave the influence of the wind, they are 
termed swells. These swells, if uninter- 
rupted by islands, opposing surface 
winds or opposing swell, travel the 
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length and breadth of the ocean. As 
they travel, their shape is altered. They 
become flatter, their wave length be- 
comes longer, and their period increases. 

It is worth noting here that these 
waves result in very little transport of 
water. Although the water particles 
within the wave are in motion, they 
essentially describe a circular orbit as 
the wave passes, and only the fact that 
the orbit advances a slight amount with 
each passing wave results in any mass 
transport of the water at all. 

As the wave approaches shallow 
water, the drag of the bottom on the 
water particles causes the circular orbit 
to become elliptical, and when the 
water becomes shallow enough, the 
drag becomes so great that the water 
particles in the top of the wave over- 
take those near the bottom and the 
wave breaks, forming surf. It is also 
this bottom friction that causes the re- 
fraction of waves. For example, a wave 
advancing on an underwater ridge 
which is perpendicular to the shore line 
is slowed down by the bottom friction 
on top of the ridge while the water on 
the sides of the ridge maintains its 
original speed. This causes the energy 
of the wave to converge above the ridge 
and results in much higher surf at that 
point on the beach. In the case of a 
submarine valley, the wave diverges. 

The physical oceanographer is inter- 
ested in many of the oceanic phe- 
nomena aside from those just de- 
scribed. Some of these are underwater 
acoustics, which is of extreme interest 
to the Navy in its Anti-Submarine War- 
fare Program; the effect of the oceanic 
environment on transmission of light 
and other electromagnetic radiation; 
and the distribution of temperature and 
salinity and its effect on density. 


Marine Chemistry 


The chemical oceanographer is pri- 
marily interested in the chemical com- 
position of sea water, the distribution 
of those constituents, both horizontally 
and vertically, and the part that the 
chemicals play in the biological cycle 
of the oceans. In addition to hydrogen 
and oxygen, which make up the water 
itself, and the rare gases such as neon, 
helium, and argon, there are 44 known 
elements in sea water. Because the 
composition is so complex, the usual 
methods for the determination of the 
chemical concentrations of the eiements 
must be used with great care and in 
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Engineer Maxwell Silverman, pushes overboard a 200-pound charge of TNT from shooting table of 
research vessel. An explosive charge originates waves which travel through the sea floor and are 


picked up by another ship. 


some cases cannot be used at all be- 
cause of the interference from other 
similar elements. 

In 1884, an English oceanographer 
by the name of Dittmar determined the 
composition of 77 sea water samples 
which were gathered from all of the 
oceans of the world and determined 
that “regardless of the absolute concen- 
tration of total solids, the ratios be- 
tween the more abundant substances 
are virtually constant.” ? On the basis 
of these determinations, oceanogra- 
phers since that time have been able to 
determine the total salt content (salin- 
ity) by determining only one constitu- 
ent. This constituent is the halide group 
made up of chloride, bromide, and 
iodide. This value is called chlorinity. 
The relationship between chlorinity and 
salinity is expressed by the following 
empirical equation: 

Salinity = 0.03 + 1.805 x chlorinity 


It is very important to know the salinity 
because the classical method of calcu- 
lating currents within the oceans is 
based on the density structure of the 
water column. The density is deter- 
mined from the temperature, pressure, 
and salinity. 





2H. U. Sverdrup, M. W. Johnson, and R. H. 
Fleming. The Oceans. Prentice-Hall, Inc., New 
York. 1946. 1088p. 


In recent years, oceanographers have 
developed a new technique for measur- 
ing salinity. It is based on the con- 
ductivity of the sea water. This method 
is much more precise and much more 
convenient to use aboard ship than the 
chemical titration method in which 
chlorinity is determined. In fact, the 
determination is so sensitive that the 
work performed by Dittmar seventy-six 
years ago is now being repeated in order 
to improve the knowledge of the rela- 
tionship among conductivity, chlorinity, 
and salinity. 

It will be shown later that the ocean 
is full of plant life that requires nutri- 
ents in the same manner as terrestrial 
plants. The marine chemist plays a 
large role in the determination of the 
concentration of these nutrients and 
their effects on the growth of plants in 
the ocean. The cycles of carbon, nitro- 
gen, phosphorus, and several other of 
the nutrients have been traced from the 
sea water through the cycle of the plant 
life and back into the sea water again as 
the plants grow, then die, and decay. 

Several of the elements in sea water 
are present in quantities concentrated 
enough to make their commercial ex- 
traction worthwhile. Among these are 
bromine and magnesium, and it now 
seems probable that with improved dis- 
tillation equipment, the production of 
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Determinations of oxygen concentration are made by chemical titration studies in the laboratory aboard 
the Atlantis. Evaluations and data are then sent to inland laboratories. 


fresh water from sea water will soon be 
commercially feasible. 

The application of radiochemistry to 
the study of the oceans is increasing 
rapidly. Radiochemists have been able 
to determine the overturn time of the 
water in the ocean basins and the rate at 
which sediments are deposited on the 
bottom of the deep oceans. They are 
presently beginning to study physical 
processes by the use of radioactive 
tracers and the concentration of the 
extremely dilute elements by neutron 
activation analysis. 


Marine Biology 


As was stated earlier, the ocean con- 
tains a great amount of plant life, but 
the plants there have unique shapes and 
sizes which permit them to grow in the 
ocean environment. Since plants re- 
quire sunlight, and in the ocean sun- 
light does not penetrate to depths 
greater than 300 or 400 feet, the plants 
must remain in the upper layers in 
order to obtain sufficient sunlight for 
their photosynthesis. Because living 
matter is heavier than pure water, hav- 
ing a density range between 1.02 and 
1.06, the plants had to adapt in some 
way to maintain themselves in the sun- 
lit layers. One of the major adaptions 
is their very small size. 

Plants in the ocean, except for rather 
large kelp near the coast, are micro- 


TO 


scopic in size in order to keep their 
place in the sun. In the case of a sphere, 
the weight of an object varies as the 
cube, and the surface area as the square 
of the radius. Since the drag exerted on 
a sphere depends on the surface area, 
the smaller the plant becomes, the 
larger the ratio of the drag becomes. 
These microscopic plants are called 
phytoplankton. 

In addition to being very small, they 
have taken on special structures, shapes, 
or other means to help them remain 
near the surface. Some of the methods, 
in addition to the small size which 
plants use for flotation, are exemplified 
by diatoms, which may be shaped like 
discs or needles or threads and contain 
oil to lessen the specific gravity of the 
plant, and dinoflagellates that contain 
two tiny whip-like flagella which by 
almost constant ungellation provide a 
means of feeble locomotion. 

Another similarity exists between the 
land and the oceans in that there are 
animals that graze on the phytoplank- 
ton. These tiny animals, or zooplankton 
as they are called, are solely dependent 
upon the phytoplankton for food and 
can only grow in waters that contain 
sufficient nutrients for the plants. Be- 
cause of this, there are great areas in 
the oceans which correspond to our 
deserts. In these regions the nutrients 
have all been used up and the waters 


are not mixed enough to renew them. 
On the other hand, there are areas in 
the oceans which are extremely fertile. 
These occur along coast lines where 
upwelling brings the nutrients from 
the deep waters and along the bound- 
aries of currents where the mixing 
process brings up the nutrients. 

The zooplankton are consumed by 
filter feeding fish which are slightly 
larger than the zooplankton, and these 
in turn are eaten by larger fish in a 
veritable chain. It has been estimated 
that 1000 pounds of phytoplankton are 
required to produce one pound of game 
fish such as tuna or salmon. Commer- 
cial fishing in this country is a large 
industry and, to learn more about the 
habits of fish, it supports much of the 
research that biologists carry out. 

Because of the concentration of 
plants near the surface of the ocean, 
most of the other forms of life also live 
there. However, there are many forms 
that burrow in the sediments and obtain 
their food by filtering out the detritus 
that rains down from the waters above. 
In addition, there are many fish that 
live deep in the ocean waters and who 
have adapted to the cold, dark, high- 
pressure environment. These fish very 
often supply their own light by the use 
of chemical bioluminescence, but the 
major adaption they have made is the 
result of the scarcity of food at these 
great depths. Almost all of these fish 
have an extraordinarily large mouth 
in proportion to the size of their body. 
This enables them to devour other or- 
ganisms which are larger than they and 
which may supply sufficient food until 
another victim is found. 

The marine biologist does not con- 
fine himself strictly to the study of 
marine organisms from a fishery’s point 
of view. He must study such organisms 
as barnacles and boring animals that 
destroy piers and shore facilities; he 
must understand what it is that makes 
some fish poisonous to man; and he 
even uses the distribution of plankton 
to study the physical motions of the 
ocean water, such as currents or the 
slow movement of water masses. One 
further note is worth mentioning. It is 
often thought that the oceans are very 
quiet, particularly as one goes deeper. 
This is not factual. Biologists have 
determined that most fish make noise 
and that during certain seasons of the 
year, the amount of noise produced can 
be considerable. 
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In relation to the biologist, the 
marine geologist had an advantage be- 
cause of early access to the shore lines. 


Marine Geology 


Unlike studies of beaches and shallow 
water areas, the knowledge required of 
the deeper oceans had to await devel- 
opment of the winch and steel cable era 
and, even more so, the use of under- 
water acoustics as a measurement of 
underwater depths. Aside from the 
shoreline, the bottom of the ocean is 
divided into three areas. The first of 
these is the continental shelf which is 
relatively shallow, about 700 feet in 
depth. Off the East Coast of the United 
States the shelf is very well defined, 
while off the West Coast, it is so irregu- 
lar that it is referred to as the conti- 
nental border land. Beyond the shelf 
area the bottom slopes gently down- 
ward in the area known as the Conti- 
nental Slope until it reaches the third 
area, the deep ocean basins with depths 
between about 11,000 and 20,000 feet. 
Although the broad expanses of the 
ocean basins are fairly flat, they are 
interrupted by mountain ranges which 
extend from depths of 25,000 feet to 
the surface of the ocean and by trenches 
and deeps in which the depths are as 
great as 36,000 feet. 

On the shore lines, the marine geolo- 
gist is concerned with the erosion due 
to the wave action. He is also concerned 
with the movement of sediments along 
the coast. For example, in designing a 
breakwater which juts out from the 
coast, he must know the amount of 
sand that is being transferred along the 
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On the research vessel, Argo, August H. Giobbi works in the laboratory with Precision Depth Recorder 
(left) and an Edo Echo Sounder in center background. 


beach by the combination of wave ac- 
tion and long-shore currents. He must 
know this in order to be sure that the 
purpose for which he is building his 
breakwater is not nullified by the build- 
up of sand as a result of his work. 
From his explorations of the conti- 
nental shelves, he has determined that 
it is quite possible that extensive oil 
fields lie beneath the bottom and that 
the tapping of this supply awaits only 
the development of the technology. 
The deep ocean basins themselves 
are covered with thousands of feet of 


Navy Oceanographer explores deck of sunken ship on ocean bottom with camera. Note accumulations 
around ship frame. These provide considerable data for study. 

























































sediment which have rained down over 
periods of billions of years from the 
decay of plants and animals, fine dust 
which has blown off the continents, and 
meteoric dust from outer space. Radio- 
chemical studies of sediments indicate 
that the rate of deposition of these deep 
sea sediments takes place at the rate of 
about one-half inch per thousand years. 
The instrument used to determine 
the depth of the water is the Echo 
Sounder. In this instrument a short 
burst of sound is produced at the bot- 
tom of the ship, and the length of time 
taken for the sound to reach the bottom 
and be reflected back to the ship again 
is a measure of the distance. Using the 
Echo Sounder, a ship can obtain a con- 
tinuous trace of the water depth as it 
travels across the ocean. On the basis 
of hundreds of thousands of such rec- 
ords, bottom topographic sheets are 
compiled so that we presently know the 
general shape of the ocean bottom and 
most of the mountains and trenches. 
In addition to his interest in the 
shape of the bottom, the marine geolo- 
gist is interested in its structure. The 
method of determining this structure is 
very similar to that used in the Echo 
Sounder except that the sound gener- 
ated by the ship is much larger and the 
reflections occur not only from the bot- 
tom, but from the various layers of 
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Classification and separation of biological specimen 
begin immediately after recovery by scientists 
from the ocean. 


sediments and rocks beneath the bot- 
tom. Using these tools, it has been de- 
termined that the thickness of sedi- 
ments in the deep ocean basins varies 
between one-half and one mile. It has 
also been determined that the earth’s 
mantle is only 30,000 feet beneath the 
surface of the ocean. This fact has led 
the organizers of the Mohole Project, 
which is a plan to drill a hole to sam- 
ple the earth’s mantle, to attempt the 
drilling from a ship in the deep ocean. 

A review of our knowledge of the 
oceans by this method is not entirely 
satisfactory, because the application of 
the basic sciences overlap to such a 
large extent. The biologist, in his work, 
must take into consideration each of 
the other fields in his studies of organ- 
isms. The chemist cannot consider the 


chemistry of sea water alone, but must 
evaluate what effect the physics, biol- 
ogy, and geology of the oceans have on 
his measurements. Nevertheless, such a 
treatment does permit a fairly coherent 
presentation of what we know about 
the oceans. 

When it is realized that only the sur- 
face of what we know has been covered, 
one may well ask why do we now em- 
phasize the fact that oceanography is in 
its infancy and why does the National 
Academy of Sciences Committee insist 
that our oceanographic effort must be 
doubled. A few examples of what we 
do not know and what we need to know 
may serve to show how insufficient our 
present knowledge is and will point up 
the need for more studies. 

In national defense, our efforts to 
detect enemy submarines by acoustic 
methods are hampered by the fact that 
the sound signals produced by our 
sonar equipment are refracted by 
density changes, absorbed by chemi- 
cals, scattered or absorbed by the bot- 
tom, and masked by biologically pro- 
duced sounds. We do not know enough 
about any of these parameters to pre- 
dict what our acoustic signals will do 
in any given location or at any time. 
In addition, we must learn more about 
the oceans in order to efficiently oper- 
ate our own submarines, surface ships, 
and aircraft and to carry out amphibi- 
ous operations for any need. 


The variety of sea life, some seldom seen by man, is disclosed from this dredge haul from 300 fathoms. 
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A snake mackerel, formerly thought to be rare, 
is caught by Frank J. Mather of the Woods Hole 
Institution. Fish are caught by trolling at the 
surface from research vessels in the open sea. 


Rapid advances in the use of atomic 
energy for peaceful purposes have re- 
sulted in vast quantities of radioactive 
wastes. It is highly desirable to dispose 
of these wastes in the oceans, but our 
limited knowledge of the environment 
restricts the use of the oceans as an 
atomic-dumping ground. 

As our scientific achievements de- 
velop and the demands of the popula- 
tions of the world increase, we will ulti- 
mately turn to the sea to augment our 
food supply. At the present time, we 
can do very little about predicting 
where fish may be caught and we can 
do nothing about the supply of nutrients 
for the food cycle in the oceans. Ulti- 
mately, it is hoped that we may find 
some of the answers to questions of this 
type by extensive research and marine 
biology and chemical oceanography. 

These are the challenges of inner 
space. We must apply all of our scien- 
tific knowledge to the solutions of prob- 
lems in the oceans which hamper our 
national defenses and economic growth. 
The oceans are a vast untapped source 
of minerals, power, fresh water, and 
food. These are available to all who 
have the courage and intelligence to 
develop them. 


NOTE: See availability of color slides on 


oceanography under Audio-visual aids on 
page 65. 
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A GIANT RADIO HIGHWAY 
IS PERFECTED FOR TELEPHONY 


A radio relay system operating at 6 billion cycles per second and able to 
transmit 11,000 voices on a single beam of microwaves—several times as 
many as any previous system—has been developed at Bell Laboratories. 
Utilizing the assigned frequency band with unprecedented efficiency, this 
new, heavy-traffic system was made possible by the development and 
application of new technology by Bell Laboratories engineers and scientists. 


For example, they arranged for the waves in adjacent channels to be 
polarized 90 degrees apart, thus cutting down interference between 
channels and permitting the transmission of many more telephone con- 
versations in the same frequency space. They developed ferrite isolators 
to suppress interfering wave reflections in the waveguide circuits; and 
a new traveling wave tube that has ten times the power handling capacity 
of previous amplifiers and provides uniform and almost distortionless 
amplification of FM signals. They devised and applied a new high-speed 
diode switching system which instantly switches service to a protection 
channel when trouble threatens. 


To transmit and receive the waves, the engineers applied their in- 
vention, the horn-reflector antenna. Elsewhere, this versatile antenna 
type is brilliantly aiding space communication research in the recep- 
tion of radio signals from satellites. For radio relay, a single 
horn-reflector antenna can efficiently handle both polarizations of 
the 6000 megacycle waves of the new system; at the same time it 
can handle 4000 and 11,000 megacycle waves used for existing 
radio relay systems. Thus it enables all three systems to share 
economically the same radio towers and routes. 


Produced by the Bell System’s manufacturing unit, Western 
Electric, the new system is now in operation between Denver 
and Salt Lake City, and will gradually be extended from coast 
to coast. This new advance in radio technology is another example 
of how Bell Telephone Laboratories works to improve your 
Bell communication services. 
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Announcing 


A new edition of a 
world-famous textbook for 
combined courses in 
anatomy and physiology. 


KIMBER-GRAY 
STACK POLE -LEAVELL 


ANATOMY AND PHYSIOLOGY 
14th Edition 


prepared by LUTIE C. LEAVELL, M.A., M.S., 
with the assistance of MARJORIE A. MILLER, 
M.S., FLORENCE M. CHAPIN, M.A., M.S., and 
EDNA C. MORSE, Ed.D. 


COMPREHENSIVELY REVISED by four out- 
standing educators to make it completely 
modern in every respect. Physiological proc- 
esses have been clarified, emphasized, and 
integrated with anatomical structure. 


IMPORTANT FEATURES 
e Four-color cover and enlarged format for 
maximum readability. 
e 409 illustrations 
80 color illustrations of physiological 
functions distributed throughout the 
book. 
8 four-color charts of muscle function. 
e Study summaries in outline form after 
every chapter. 


PLUS 

a new 112-page 
TEACHER’S GUIDE 
coordinated with the text 


e Helpful suggestions on teaching aids and 
methods. 


¢ Detailed outline of textbook units, listing 
general concepts and suggested em- 
phasis for teaching. 


probable price, $7.75 
about 800 pages March 1961 


Examination copies sent on request to teach- 
ers of anatomy & physiology. 


She Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


(in Canada: Brett-Macmillan Ltd., Galt, Ontario) 
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CHEMISTRY (as 


WO major national studies and 

numerous local ones are now in 
process on the general topic “What 
should be the first course in chemistry 
today?” The two major studies, fi- 
nanced by the National Science Foun- 
dation, are a part of the program of the 
foundation to restudy each of the major 
areas of science. One study, known as 
the Chemical Bond Approach (CBA), 
will be completed at Earlham College, 
Richmond, Indiana. It will be directed 
by Laurence E. Strong of Earlham Col- 
lege and M. Kent Wilson of Tufts Uni- 
versity, Medford, Massachusetts.* 

The second study, being prepared at 
Harvey Mudd College, Claremont, Cal- 
ifornia, is the Chemical Education Ma- 
terial Study (CHEM Study), under 
the chairmanship of Glenn T. Seaborg, 
University of California, Berkeley. It 
will be directed by Arthur Campbell of 
Harvey Mudd College.” 

At the beginning of the NSF support, 
it was made clear by the project direc- 
tors that the objective of each program 





1 Laurence E. Strong and M. Kent Wilson. 
“Chemical Bonds: A Central Theme for High 
School Chemistry.”” Journal of Chemical Education, 
35:56. January 1958. (See also news bulletins avail- 
able from project office.) 

2Glenn T. Seaborg. ‘New Currents in Chemical 
Education.”? Chemical and Engineering News, 38:97. 
October 17, 1960. (See also news bulletins available 
from project office.) 
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was to make a careful and complete re- 
study of the chemistry program; it was 
not to be a patchwork job on the pres- 
ent curriculum. The pace setters for 
these studies were the physicists who 
developed the Physical Science Study 
Committee program under the direc- 
tion of Professors Zacharias and Fried- 
man at the Massachusetts Institute of 
Technology, Cambridge. All important 
facets of the teaching of the first course 
in chemistry were to be explored: the 
syllabus, the laboratory problems, the 
demonstration problems, the visual 
aids, the textual materials, the supple- 
mentary reading, and perhaps the 
examinations. 


The Chemical Bond Approach Study 


The content of the syllabus for this 
study originated in a summer institute 
of high school and college teachers at 
Reed College, Portland, Oregon, in 
1957. The concern of the group was 
the solution of the problem of duplica- 
tion between chemistry taught in high 
school and in the first-year college 
course. As a solution the proposal was 
made that the high school course con- 


tent could be built around a theme; the 
theme selected was the “Chemical 
Bond.” This seemed to be a reasonable 
solution since it is now possible to ex- 
plain the properties of compounds in 
terms of the types of bonds that are 
present. Hence the syllabus was built 
around the topics atomic structure, 
chemical bonds, properties, and types 
of reactions. This gives a wealth of 
exciting subject matter. 

The syllabus is still in process of 
revision; the following is a listing of 
the chapters and experiments in their 
present edition. 


Table of Contents of Text 


. The Science of Chemical Change. 
. Some Typical Chemical Reactions. 
. Electrons, Protons, and Chemicals. 
Structures from Electrons and 
Protons. 

5. Disrupture Processes. 

6. Properties and Chemical Change. 
7. The Orbital Model of the Atom. 


FwWNe 


NOTE: Address by the author at the 
NSTA Annual Winter Meeting in conjunc- 
tion with the 127th meeting of the American 
Association for the Advancement of Science, 
New York City, December 28, 1960. 
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8. Energy and Chemical Charges. 

9. Metals. 

10. Ionic Bonds. 

11. Periodic Table. 

12. Polar Covalent Bonds. 

13. Chemical Equilibrium. 

14. Acids and Bases. 

15. Water. 

16. Chemistry of the OH Group: 
Alcohols. 

17. Covalent Halides and Oxyhalides.* 

18. Chemistry of the OH Group: 
Acids. * 

19. The Nitrogen System of Com- 
pounds. * 


Contents of the Laboratory Manual 


EXPERIMENTS 


. Observation. 
Introduction to the Nature of 
Chemical Reactions. 
3. Some Quantitative 
Chemical Reactions. 
4. The Reaction of Methane with 
Oxygen. 
5. A Comparison of Sodium Chloride 
with Naphthalene. 
6. An Aqueous Solution of Sodium 
Chloride. 
7. A Comparison of Carbon Dioxide 
with Oxygen. 
8. The Geometry of Electron Pairs. 
9. Diffusion-Effusion. 
10. Heat of Vaporization. 
11. Heat of Formation of Solid Am- 
monium Chloride. 
(Other experiments now in process of 
development. ) 


nN 


Aspects of 


The following outline is a sampling 
of what can be done with this approach: 


Sample Outline of Atomic Structure, 
Chemical Bonds and Properties. 


1. Types of Bonds. 


Ionic 

. Covalent 
Coordinate covalent 
. Polar covalent 
Hydrogen bond 
Metallic 


2. Structure of Atoms. 
a. Energy levels and electron 
clouds 


b. Spinning electrons 
c. Orbitals 


3. Why Atoms React. 
a. To complete main shells 
b. To fill orbitals 
4. Types of Atomic Structures that 
Produce Ionic Bonds. 


a. Nearly filled and almost empty 
orbits 


moanop 





* Tentative only. 


16 


b. Atomic with much different 
electron attracting power 


5. Types of Atomic Structures that 
Produce Covalent Bonds. 
a. Atoms with similar electron 
attracting power 


6. Coordinate Covalent Bonds. 
a. One atom or group supplies 
both electrons 
b. Leads to modern theory of 
acids and bases 
c. Leads to understanding of 
complex ion formation 


7. Polar Covalent Bond. 

a. Due to unsymmetrical elec- 
trical field 

b. Explains some properties of 
HO, such as high boiling point 
and freezing point, good sol- 
vent for ions, change in density 
of ice and water, etc. 

Another innovation in this approach 
is the general use of the concept of 
energy changes, indeed free energy 
changes, in discussing the question of 
why reactions occur. 

This group is now completing a re- 
vised edition of the text material and 
the laboratory problems. The course is 
being taught on an experimental basis 
in a number of high schools with re- 
ported excellent success. A number of 
National Science Foundation institutes 
are to be held during the summer of 
1961 to prepare teachers to use this 
material in their schools. 

It is certainly a laudable experiment 
and whether accepted in toto or in part 
is bound to have a valuable influence 
on improving the quality of the first 
course in chemistry. 


The Chemical Education Material 
Study Approach 


The general content of the syllabus 
of this study originated from a study 
made by a committee appointed by a 
conference group of chemistry teachers 
brought together by the American 
Chemical Society and the National Sci- 
ence Foundation in 1958.* In order to 
avoid needless duplication of the con- 
tent items in the high school and college 
courses, the committee recommended a 
project be explored of identifying the 





8 This committee was composed of Robert Silber, 
High School Teacher, Evansville, Indiana (now with 
Educational Section, American Chemical Society); 
Farrington Daniels, University of Wisconsin, Madi- 
son; Bryce Crawford, University of Minnesota, 
Minneapolis; Herbert Carter, University of Illinois, 
Urbana; Arthur Roe, University of North Carolina, 
Chapel Hill; Leonard Nash, Harvard University, 
Cambridge, Massachusetts; and A. B. Garrett, The 
Ohio State University, Columbus (Chairman). 


irreducible minimum of basic funda- 
mentals that could and should be taught 
in the high school course and on which 
the college course would then be built. 
It was proposed that the syllabus for 
the high school course should be built 
around these fundamentals; it was also 
proposed that this study should include 
the other ancillary features of the 
course, namely, laboratory problems, 
demonstration problems, addendum 
reading materials, visual aids, teachers 
guides, etc. 

At this date the first edition of the 
text and the laboratory manual are 
available. The two tables of contents 
follow: 


Table of Contents of Text 
for First Course 


1. Chemistry: 

Science. 

Introduction to Atomic Theory. 

Atoms Combined in Substances. 

Chemical Reactions and Phase 

Changes. 

The Gas Phase: Kinetic Theory. 

Substances and Solutions. 

Chemistry and the Periodic Table. 

Geochemistry: The Earth as a 

Source of Material. 

9. A General View of Chemical Re- 
actions. 

10. Energy Effects in Chemical Re- 
actions. 

11. The Rates of Chemical Reactions. 

12. Equilibrium in Chemical Reac- 
tions. 

13. Ionic Solutions and Reactions. 

14. Acids and Bases. 

15. Oxidation-Reduction. 

16. Chemical Calculations. 

17. Believing in Atoms. 

18. Periodicity of Chemical Properties 
and Electronic Structure. 

19. Molecules and Their Structures. 

20. Structure in Solids and Liquids. 

21. The Chemistry of Carbon. 

22. The Halogens. 

23. The Third Row of the Periodic 
Table. 

24. The Second Column of the Peri- 
odic Table. 

25. The Transition Elements. 

26. Biochemistry—the Chemistry of 
Living Matter. 


An Experimental 
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Table of Contents for Laboratory 


Introduction: Observation and Descrip- 
tion. 


EXPERIMENTS 


1. Melting Points. 

Chemical Reactions of a Burning 
Candle. 

3. Heat Effects. 
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NEW AO SPENCER SIXTY... 


MAKES ALL OTHER TEACHING MICROSCOPES OUTDATED! 


This remarkable teaching microscope by American Optical 
is all new from base to eyepiece . .. designed to help you 
teach more effectively and more creatively with the micro- 
scope than ever before. Yet this years-ahead microscope 


is priced with the lowest student types. Turn the page to 
learn why the AO Spencer Sixty makes all other teaching 
microscopes outdated; and why it is your best buy today 
for real value and economy! 











foe 


HERE’S WHY 


THE AO SPENCER 


IS YOUR BEST BUY 
IN TEACHING 
MICROSCOPES 


The AO Spencer is full-sized, beautifully styled and made 
to take years of hard student use. It requires no lubrication 
and a minimum of periodic maintenance... you spend all 
your time teaching, not fussing with balky microscopes. So 
superior is the overall performance, that it gladly invites all 
comparisons ... safely challenges all claims to superiority 
from any other teaching microscope offered at similar prices. 
fH Focusing Nosepiece: A revolutionary concept! You focus 
the nosepiece and the objectives to the specimen. What 
could be more sensible? It’s the smallest, lightest, most easily 
moved part of the instrument. There’s no rack and pinion to 
wear or bind .. . to require cleaning and relubrication. Nose- 
piece is spring-loaded to prevent slide breakage. 
2 | In-stage Condenser: Every AO Spencer Sixty is supplied 
with a condenser as standard equipment to assure the 
finest over-all optical performance provided by its superior 
optical system. Where ordinary student-type microscopes have 


merely an aperture below the stage, the AO Spencer Sixty has 


°) American Optical 


Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


SPENCER 


a permanently locked-in condenser ...at no extra cost. 
3 In-base Illuminator: Uluminator is integral part of base 


...plugs into any standard outlet. Your students simply 


push a button to get perfect illumination every time. Mirror 
is optionally available. 
Co-axial Coarse and Fine Adjustments; You focus the 
nosepiece with separate co-axial coarse and fine adjust- 
ment knobs. Your students don’t grope blindly up and down 
microscope arm for widely separated knobs. 
And there’s much more! For instance, the body is inclined for 
your students’ viewing comfort; eyepiece has a convenient 
pointer as standard, at no extra cost; large base acts as a bumper 
to protect stage, objectives and nosepiece from striking verti- 
cal surfaces; epoxy finish will keep your microscopes looking 
like new for years and years. 
Get the full story on the first a// new teaching microscope to 
be introduced in more than 30 years. Write for full-color, 12 


page brochure. 


Gentlemen: 
| I would like a demonstration of the AO Spencer Sixty. 


|_| Please send me full-color, 12 page brochure. 
Name____ aoe . 
School____. ; ee) a 


City. 
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4. 
4a. 
5. 


6. 


13. 
14. 
15. 
15a. 
16. 
17. 
18. 
19. 


20. 
21. 


The Reaction of Solid Copper 
with a Solution of Silver Nitrate. 
The Empirical Formula of Silver 
Chloride. 

Construction of Some Molecular 


Models. 

Mass Relations in a Chemical 
Reaction. 

Determination of the Formula of 
a Hydrate. 


Comparing the Weights of Gases. 
A Comparison of the Boiling 
Points of a Pure Liquid and a 
Solution. 

Some Aspects of Solubility. 
Quantitative Determination of 
Solubility and Construction of a 
Solubility Curve. 

Reaction Between Ions in Solu- 
tion. 

The Density of Hydrogen. 

A Study of Reactions. 

Heats of Reaction. 

Heats of Reaction—Continued. 
Study of Reaction Rates. 
Chemical Equilibrium. 

A Study of Indicators. 

Cells (to accompany a demonstra- 
tion). 

Ionic Reactions. 

Quantitative Titration. 


Tentative List of Experiments 
for Second Semester 


The Relation between Moles of 


. Electrons and Moles of Copper 


a9. 
34. 
35. 


36. 
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Involved during Electrolysis. 
Investigation of Some of the Prop- 
erties of a Pair of Cistrans 
Isomers. 

Development of a Scheme of 
Qualitative Analysis Using Re- 
agents Labeled A, B, and C. 
Development of a Scheme for the 
Analysis of an Unknown Con- 
taining Various Anions of Sulfur. 
The Packing of Atoms or Ions in 
Crystals. 

Some Reactions of Hydrocarbons 
and of Alcohols. 

The Preparation of Some Deriva- 
tives of Organic Acids. 

The Electrolysis of Aqueous Po- 
tassium Iodide. 

Some Chemistry of Iodine. 

Some Chemistry of the Elements 
of Row 3. 

The Separation of Some Transi- 
tion Metal Ions with an Ion-Ex- 
change Resin. 

Some Investigations into the Cor- 
rosion of Iron. 

Preparation of a Complex Salt and 
a Double Salt. 

Preparation of Potassium Dichro- 
mate. 

Preparation of Chrome Alum. 
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Twenty-four high schools are using 
the material in their classes this year. 
Next year two NSF institutes will be 
devoted to preparing many more 
teachers to use these materials in their 
classes. 

This, too, is a laudable experiment 
and promises to have a far-felt influ- 
ence on the instruction of the first 
course in chemistry. 


Trends in the New Chemistry 


The results of earlier renovations 
added to the progress to date in these 
two major studies make it possible to 
point out several specific changes that 
are now already widely accepted in 
teaching the first course in chemistry. 
Examples of several of these of both 
major and minor nature are sum- 
marized here: 


A. Changes in Theory. 


1. The objective of chemistry can 
now be stated as a method of 
interpreting the phyical uni- 
verse. 

. Chemistry should be presented 
as an evolving, dynamic method 
of exploring the universe that 
has many new problems yet to 
be solved. 

3. In the area of structure: 

a. The importance of the octet 
(or rule of eight) should be 
minimized and emphasis 
should be given to orbitals or 
pairs of electrons (rule of 
two). If the atomic orbital 
theory is used, teach it as a 
method of explaining chemi- 
cal bonding—not as the only 
method. 

b. Teach the concept of polar 
covalent bonds and hydrogen 
bonding. 

c. Introduce the concept of sub- 
shells and use the concept of 
unfilled subshells to explain 
the properties of the transi- 
tion elements. 

d. Use data on ionization poten- 
tials to teach the relative elec- 
tron attracting power (or 
electronegativity) of atoms 
and hence predict whether 
they will form ionic or cova- 
lent bonds. 

e. Relate structure of com- 
pounds to their properties. 

4.In the realm of definitions or 

new terms: 

a. The term oxidation number is 
used as a means of bookkeep- 
ing for oxidation-reduction 
changes. 
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b. The term mole has general 
usage as an abbreviation for 
a gram molecular weight, a 
gram formula weight, or an 
Avogadro number of parti- 
cles. 

c. The anode is now defined as 
the electrode at which oxida- 
tion occurs. 

d. Be on the alert for many new 
terms that are filtering down 
rapidly into the first course. 
Examples of these are: barn, 
resonance, Lewis acid, hy- 
brid, cross section for neu- 
tron capture, neutron activa- 
tion, etc. 


. Use the concept of activation 


energy and distribution of en- 
ergy of molecules to explain 
chemical processes. 


. Use graphic relationships as a 


means of developing visualiza- 
tion and stimulating imagina- 
tion. 


. Introduce chemical equilibrium 


and the driving force of chemi- 
cal reactions. 


. Extend the concept of “simpli- 


fication by classification” for the 
elements in the periodic table 
grouped in 18 families and for 
the organic compounds grouped 
in the 9 common families; this 
is an extrapolation of the con- 
cept that “elements whose atoms 
have similar electron configura- 
tion have similar properties” to 
“groups of atoms that have simi- 
lar electron configuration have 
similar properties.” 


. Show that some of the world’s 


great literature is now in science. 
Minimize industrial processes. 


. Point out problems yet to be 


solved. 
Discuss topics not included in 
the text. 


. Weave in the historical items as 


they are of value in illustrating 
the method of science, or the 
evolving character of science, or 
as they may serve or interest 
stimulators. 


B. Changes in Methods of Teaching. 


1. 


5 


Use the text as a reference text; 
use several graded texts. 
Develop better demonstration 
problems and laboratory prob- 
lems with emphasis on_ the 
“problem” feature and interpo- 
lation of experimental data. 


. Consider the use of tasks or re- 


search projects or method of 
problem solution. 


. Develop a better type of quiz 


and examination question. 
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Testa ‘‘Model K’’ Microscopes have many special features usually 
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Huygenian eyepiece. Color-coded parfocal objectives. Extremely 
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| MODEL K-34. Triple revolving nosepiece. 10x, 
18x, and 45x parfocal color-coded objectives. 
120x to 700x magnification. Includes illuminator, 
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For Elementary and Junior High School 


Start their interest in Science early 
... with the TESTA S-3 


This sturdy, full-size instrument is ideal 
for beginners. It is equipped with the 
basic components of standard compound 
microscopes. 10x Huygenian eyepiece. 
75x to 250x magnification. 
Double divisible color-coded 
objectives. 






























FOR NATURE STUDY — 


Study live insects and 
whole specimens with 


WIDE-FIELD MODEL A { 
No slides to prepare! © 


... with this rugged, full- 
size microscope. Fea- 
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tance and 15x, 45x, and os 

75x magnification. Un- $3985 TESTA G-4.. 
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5. Search for effective use of 
models and visual aids. 


Evaluation of Reports of Studies 


A mere listing of the table of con- 
tents of the textual material does not 
do justice to either of these studies. 
The texts must be read carefully to get 
a full appreciation of the value of each 
proposed program. The directors of 
these studies welcome a rigorous, criti- 
cal evaluation of their reports. But in 
all fairness to the staffs and to the cause 
for which we are all working, the writer 
urges that such criticism be construc- 
tive and that those who criticize should 
be prepared to give an alternative that 
too could stand for rigorous evaluation. 
As the merits of these studies are being 
evaluated, it must be recognized that 
this planning is not an expedient—it is 
long term; but even these long-term 
plans will require alteration as time and 
events bring additional need for change. 
It is not expected that immediate na- 
tionwide adoption will be realized in 
either of these syllabi. Some teachers 
may feel prepared to accept one or the 
other immediately, and most teachers 
will adopt parts of the program over a 
period of time. Both programs have 
their merits. Remember that directors 
and teachers alike are searching for the 
answer to the question “How can the 
most dramatic subject matter of the 
whole academic curriculum best be 
taught and caught?” We must all help 
to find the answer. 


The Preparation of the Teacher 


In 1959 and again in 1960 the Coop- 
erative Committee of the American 
Association for the Advancement of 
Science published its recommendations 
for the preparation of science teachers.‘ 
These reports have been the subject of 
discussion on a national basis at the 
annual meeting of the Teacher Educa- 
tion and Professional Standards group 
of the National Education Association 
at Bowling Green, Ohio in 1958, Law- 
rence, Kansas in 1959, and San Diego, 
California in 1960. Teachers with this 
type of preparation from the modern 
college classroom should have no diffi- 
culty with this “New Chemistry.” 
Teachers with less than this preparation 


‘A. B. Garrett. ““Recommendations for the Train- 
ing of Science Teachers.”” School, Science, Science 
and Mathematics, 59:281. April 1959. ‘Preparation 
of Science Teachers.” Science, 132:1024. April 8, 
1960 
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may have to upgrade their preparation. 
The many institutes, both the Summer 
and Academic Year Institutes, are serv- 
ing very effectively to remedy this prob- 
lem. Much more needs to be done. 


Conclusion 


We recognize that the rapid changes 
in science and technology have forced 
us to consider seriously the question of 
what should be included in a first 
course in chemistry. Today there is a 
nationwide interest on both an indi- 
vidual and collective basis to find the 
answer to this question. The two na- 


tional studies will give impetus to the 
acceptance of new ideas to be included 
and new methods to be used. Teachers 
individually and collectively will also 
make their contributions. Good teach- 
ing requires that we all contribute to 
this ever-growing edge of new ideas and 
better methods of teaching one of the 
most dramatic disciplines of the mod- 
ern day. We must accept with enthu- 
siasm the admonition of the poet— 


New occasions teach new duties 
Time makes ancient good uncouth, 
He must upward still and onward, 
Who would keep abreast of truth. 





Alfred S. Sussman 
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The Importance of Earth Sciences 
in the Curriculum 


By GATES WILLARD 


Science Teacher, Manhasset Junior High School, Manhasset, L.I., New York 


T might be interesting to conduct a 

poll which would request a vote on 
the relative importance of two scien- 
tific fields such as geology and chem- 
istry. The results would vary widely 
according to who was replying. Under- 
standably, the views of chemists and 
geologists could be expected to be 
somewhat prejudiced! On the other 
hand, a geochemist might have a men- 
tal breakdown while trying to weigh 
separately two sciences which he ima- 
gines to be mutually supporting. After 
all, virtually every “chemical” studied 
by man comes from the crust of the 
earth. The science teacher might cast 
his vote according to the kinds of ex- 
_ periences he has had. If, for example, 
his college geology course was unin- 
spiring, he may favor chemistry. Yet he 
surely is aware that the earth is impor- 
tant to him. Literally, where would he 
be without it? Eventually, the high de- 
gree of inconsistency in the replies 
would probably cause the poll to be 
abandoned. 

Which is the more important part of 
an automobile engine—the carburetor 
or the fuel pump? The question is ab- 
surd; the absence or failure of any of a 
number of components would prevent 
the engine from running. The scien- 
tific enterprise includes many inter- 
related and interdependent areas. Is it 
any more logical to vote upon whether 
some fields of science are more impor- 
tant than others? 
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In this era of constantly changing 
school curriculum there is mounting 
pressure to include more and more 
science. The schools, however, can 
hope to include only morsels of the 
vast fields of science which are expand- 
ing far more rapidly than curriculum. 
Is there really justification for adding 
geology, astronomy, meteorology, and 
related sciences to an already over- 
crowded school program? Are any of 
these areas important enough to replace 
something that is presently included? 


The Curriculum Problem 


How is school science subject matter 
chosen? Decisions are frequently made 
about what should and what should not 
be part of the program. Most persons 
involved in science curriculum planning 
are specialists in biology, chemistry, 
physics, or combinations of these. If 
there were no room in their profes- 
sional training for courses in geology, 
astronomy, or meteorology, would these 
people attach importance to the teach- 
ing of earth science areas? 

In many schools, the earth sciences 
have been treated to some extent as a 
minor portion of general science. How- 
ever, there are a number of more so- 
phisticated principles and concepts 
which might better be developed at a 
higher level. Why are high school stu- 
dents deprived of experience with 
these? The traditional high school sci- 
ence courses continue to be biology, 





chemistry, and physics. Usually there 
is a syllabus which effectively keeps the 
teacher on a straight but narrow path. 
Teachers often claim that there is more 
than enough material in their own 
subject areas. Why should they even 
consider introducing fields which are 
unfamiliar to them? Perhaps these 
teachers are unaware of the strong rela- 
tionship of the earth sciences to biol- 
ogy, chemistry, and physics. 


What the Earth Sciences Can Do for 
the School Science Program 


The subject matter of any science 
course should not be considered apart 
from the methods by which it is taught. 
Any science may be presented in a de- 
scriptive, and unchallenging manner. 
The earth sciences can be dynamic and 
vitally interesting, and problem-solving 
techniques may be used at least as 
readily as in other science courses. 
Moreover, some unimaginative teachers 
have presented earth science as a glori- 
fied story about the landscape with a 
little practice in rock identification from 
a key. Perhaps some constellations were 
memorized, and students learned how 
to read a weather map. Many a teacher 
has been unable to transfer depth of 
understanding to his students because 
his own formal training in the earth 
sciences has been lacking or incom- 
plete. This is not an uncommon malady 
among chemistry, physics, biology, and 
general science teachers, but because 
earth science is a relative newcomer to 
the schools, the problem is particularly 
acute. 

Since there appears to be a lack of 
awareness of the potentialities in earth 
science teaching, the balance of this 
article is devoted to a discussion of 
what the earth sciences can do for the 
school science program. A few specific 
examples are listed below: 

1. The earth sciences are environ- 
mental in scope. The student can de- 
velop greater understandings and ap- 
preciations of his natural surroundings. 
Local field trips can yield important 
information about the geologic history 
of an area and man’s use and misuse of 
his natural resources. Brief trips to the 
schoolyard itself can reveal weathering 
and erosion at work. Students can see 
that natural forces are changing the 
earth today as in the past. 

2. Interest in the principles of light 
and optics can be aroused when they 
lead into a study of the heavens by 
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Ninth graders including boys and girls at Manhasset 
have a serious approach to their laboratory work. 


After the experiment, the 
recording of observations and 
th preparation of a report absorbs the 
™ interest of the ninth graders. 


Both boys and girls pursue the ninth-grade laboratory 
by course with concentrated effort. 
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means of a telescope. Students are in- 
trigued to discover how radiant energy 
from outside the earth is practically the 
only source of information about the 
universe. 

3. Depending upon the location of 
the school, certain ecological projects 
may be undertaken. For example, the 
relationship of ancient as well as mod- 
ern marine life to the physical environ- 
ment may be studied in fossils or ma- 
rine forms found on the beach. 

4. In an introduction to minerals 
and rocks, many important chemical 
concepts can be emphasized. Students 
learn the value of determining physical 
and chemical properties with accuracy 
in identifying minerals. By studying and 
growing crystals similar to those found 
in rocks, students can learn far more 
about the behavior of atoms, molecules, 
and ions than a mere discussion could 
impart. 

5. Earth science is of strong current 
interest. The impact of the Interna- 
tional Geophysical Year is only begin- 
ning to be felt, and it is not necessary 
to elaborate here upon the need for 
space education. Strontium 90 in the 
atmosphere, the oceans as mineral re- 
sources, conservation of natural sub- 
stances, and searching for new mate- 
terial are topics of vital concern. 

‘6. There are numerous opportuni- 
ties for club and hobby activities. Stu- 
dents can build their own weather in- 
struments to record data on atmospheric 
changes. Those who are ambitious may 
want to construct telescopes, grinding 
and polishing their own mirrors. Min- 
eral, rock, and fossil collecting are hob- 
bies that can be maintained throughout 
life, and an inexpensive lapidary unit 
provides a source of pleasure for those 
who want to polish stones and make 
their own jewelry. This activity is en- 
joyed equally by boys and girls. 

7. Earth science draws heavily upon 
biology, chemistry, and physics. An 
excellent medium is provided for dem- 
onstrating the interdependence of sci- 
ence fields. There is hardly a principle 
of physics that cannot be applied to the 
dynamic earth and other bodies of the 
universe. Virtually every substance 
used by man comes from the earth. 
The theory of evolution is based upon 
fossil evidence. It is interesting to note 
that most geology majors are required 
in college to take at least one year each 
of chemistry, biology, and physics in 
addition to their geological training. 
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8. There are excellent opportunities 
for integration with other courses. The 
tie to geography is obvious. Natural 
resources, the effects of climate upon 
the world’s inhabitants, the dangers of 
atomic radiation, and the impact of new 
earth science discoveries upon society 
are topics which are treated in social 
studies as well as in science classes. 
Various types of models and visual-aid 
material may be constructed in art and 
shop classes. 

9. With increasing emphasis upon 
laboratory experiences, the earth sci- 
ences have a great deal to offer. In 


addition to the outdoor laboratory, 
much can be accomplished in the class- 
room. A few subjects which may be 
investigated are listed below: 


1. Reflection and refraction of light. 

2. Determination of chemical and 
physical properties in minerals. 

. Identification of minerals by 

means of specific gravity. 

Properties of water. 

. Principles of crystal growth. 

. Nature of solutions. 

Evidence of evolution in fossils. 

Gravity. 

Map making. 

Bernoulli’s principle. 


ios) 
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an enriched course in intermediate physics 


BASIC PHYSICS by Dr. Alexander Efron 


Stuyvesant High School, New York City 


Atom age physics—not Newtonian age physics in 
keeping with today and tomorrow’s needs for in- 
struction in science. A thoroughly modern text 
with a new teaching approach (the spiral) offer- 
ing an enriched course in intermediate physics 
for high school and junior college students. De- 
signed to make instruction more effective, and at 


the same time, motivate student interest, Basic 
Physics is comprehensive, up-to-the-minute, tech- 
nically accurate and is supported by carefully pre- 
pared and detailed illustrations that enhance the 
text. $195, 2 vols. in one cloth binding, 724 PP., 
800 illus., $7.60 list. 


a complete unit of student activity in physics 


LABORATORY WORKBOOK FOR BASIC PHYSICS by Dr. Alexander Efron 


Not only does this Workbook complement the 
Basic Physics course, but it goes further to serve 
as an integral and vital part of the course. It is a 
complete unit of student activity in any physics 
course in which physical and mathematical think- 
ing is emphasized. The Workbook is a teaching 
and learning instrument not simply a collection of 
experiments. The real goal of all laboratory work 
—the learning of physics through first-hand ex- 
periences with apparatus and material—is realized 
from the use of this workbook. 


New apparatus, new ways of using it, new ques- 


tions and problems have been employed to arouse 
student interest. Many of the experiments are dis- 
tinctly modern in character—defraction gratings, 
photo cells, alternating-current circuits, vacuum- 
tube characteristics, measurement of radioactivity, 
polarized light, study of wave motion, the action 
of the transformer, etc. Many of the line draw- 
ings are specially designed to be completed by the 
student in the course of, or after, his experiments. 
Ample reference tables, graph paper and other 
aids are included. #195-2, 206 pages, soft cover, 
814” x 11”, $2.50. 


a definite learning unit in high school physics 


PHYSICS QUESTIONS AND PROBLEMS (WITH ANSWERS) by Dr. Alexander Efron 


Includes a large collection of carefully designed 
exercises, many of them illustrated with line draw- 
ings and all graded in difficulty. More than 600 
important problems and answers for use in con- 


junction with BASIC PHYSICS have been listed. 
These exercises have been used with the author's 
own classes and own text with great success. 
#195-3 soft cover, 56 PP., 814” x 11”, illus., $1.50. 


an educational aid to the physics student 


HOW TO SOLVE PHYSICS PROBLEMS by Edwin M. Ripin, B.A. 


The purpose of this book is not merely to make the 
solving of problems in physics ‘“‘easy’’—but to help 
the teacher teach physics to high school seniors 
and first-year college physics students. Approxi- 
mately 200 physics problems are solved in this 
book by the “dimensional” technique, which re- 
duces to a minimum, the number of formulas 


which must be remembered. A broad and swift 
survey of the subject; no two problems are exactly 
alike; no problem is presented or referred with- 
out its full solution provided. As a supplementary 
teaching aid, physics instructors will find it an 
invaluable aid; students will find it clear and in- 
structive. #260, $1.80. 


perfect for review, supplementary reading or study 


BASIC SCIENCE SERIES 


Each book is a unified and detailed examination 
of a specialized area of physics. Each is extensive 
in coverage, mature in approach yet easily under- 
standable. All reflect the most modern thinking in 
their respective areas of physics. 


ENERGY by Sir Oliver Lodge, F.R.S. #200, $1.25 


The following are by Dr. Alexander Efron; 
HEAT #200-2, $1.95 MECHANICS #200-3, $2.10 
LIGHT #200-4, $2.25 SOUND #200-5, $1.55 
LIQUIDS & GASES #200-6, $2.10 

NUCLEAR ENERGY #200-7, $1.80 
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MAGNETIC & ELECTRICAL FUNDAMENTALS £200-8, 


DIRECT CURRENT ELECTRICITY #200-9, $2.25 
ALTERNATING CURRENT ELECTRICITY #200-10, $2.25 
In addition to this complete teaching approach to 
physics, Rider offers many texts on electricity and 
electronics that are effective teaching instruments 
and that serve as excellent library reference texts. 
Write today for complete list. 

Send for review copies on 30 day approval. At end 

of 30 days you can either remit price of book or 

return it without cost. S§CHOOL DISCOUNTS APPLY 


JOHN F. RIDER PUBLISHER, INC. 


116 West 14th Street, New York 11, N.Y. 
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11. Transfer of heat. 

12. Soil chemistry. 

13. Construction of weather maps. 
14. Acceleration. 

15. Action-reaction. 

16. Centrifugal-centripetal forces. 
17. Determination of weight of air. 


Finding a Place for Earth Science 


If an earth science course could be a 
worthwhile part of the curriculum, what 
would be replaced? If earth science is 
put in, something will have to go. Gen- 
eral science seems ripe for change. 
There are several reasons for disillu- 
sionment with it—particularly at the 
ninth-grade level. 


1. Students become bored with 
“general” science year after year. This 
is particularly apparent in schools hav- 
ing a successful elementary science pro- 
gram. In the ninth grade, specialization 
in mathematics and language is com- 
mon. Aren’t students ready for a less 
“general” science course? 

2. General science is usually a 
hodgepodge of unrelated information 
taken from too many areas to permit 
study of anything in depth. Today stu- 
dents are learning about insects, and 
next week they will study atomic en- 
ergy. How will they ever discover the 
interrelationships of scientific disci- 
plines? What is general science? It de- 
fies definition! What guides are used to 
decide the areas that should be in- 
cluded? 

3. There is a decided tendency for 
repetition of subject matter from year 
to year since general science usually 
skims lightly along the surface, barely 
touching upon a multitude of units and 
never treating any of them in detail. 

4. Where can teachers be found who 
have a broad knowledge of many grow- 
ing science fields? Some general science 
teachers: are trained only in biology, 
chemistry, or physics. Many general 
science teachers are not well trained in 
any science field. What is the best train- 
ing for a “general” science teacher? 

5. How is it possible to plan what is 
to be taught at the various grade levels 
considering the diverse training, experi- 
ences, and abilities of teachers? What 
happens to the program when teachers 
leave the school system? 

In some states such as Pennsylvania 
and New York, ninth-grade earth sci- 
ence is replacing general science in an 
attempt to solve problems such as those 
listed above. In the new course, it is 
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possible to relate the earth to its atmos- 
phere and the universe. With this unify- 
ing thread it offers a distinct advantage 
over the usually conglomerate “gen- 
eral” science. A small number of sci- 
ence areas are explored in depth so that 
students have a better opportunity of 
finding out what science is really about. 
Repetition and duplication are avoided. 
The course is unlike what is being 
taught at higher as well as lower levels. 
With depth of study, laboratory experi- 
ences are particularly important. Stu- 
dents can develop skills in handling 
basic equipment needed also in biology, 
chemistry, and physics. The course pro- 
vides excellent training for students 
who will take other science courses. 
Teacher education is simplified. The 
ninth-grade earth science teacher has 
definite goals for which to train. He 
can become a specialist in a few areas 
rather than knowing too little about too 
many subjects. 


The Status of Earth Science 


Pennsylvania and New York have 
large-scale, rapidly growing earth sci- 
ence programs, although much of the 
teaching is being done by under-trained 
but enthusiastic personnel. In New 
York where the course has been offered 
for many years, earth science is being 
recommended for gifted ninth graders, 
but much of the course can readily be 
adapted to the needs of most students. 
Some New York high schools offer 


earth science as an alternative to biol- 
ogy, chemistry, or physics, thus creat- 
ing a fourth science elective. Several 
other states have initiated or are con- 
templating earth science programs. 

In anticipation of the growth in earth 
science teaching, the National Science 
Foundation is supporting the American 
Geological Institute in the development 
of earth science teaching resources. 
During the summer of 1959, twenty 
geoscientists and ten teachers assem- 
bled at the University of Minnesota in 
Duluth for the purpose of considering 
concepts of course content and cata- 
loguing, evaluating, and developing 
teaching materials. Since the Duluth 
conference, preliminary copies of the 
sourcebook have been undergoing test- 
ing by 100 teachers in selected areas 
throughout the United States. At pres- 
ent the materials are being revised and 
edited in preparation for publication 
in 1961. 

Three earth science textbooks are on 
the market. A fourth will enter the field 
early in 1961, and at least one more 
publisher is planning a text. 

Someday, earth science may well 
achieve a status in the schools equiva- 
lent to that of biology, chemistry, and 
physics. As a new kind of course, it 
does not have to fit a traditional pat- 
tern. Any school that is searching for a 
different kind of science course would 
do well to investigate the advantages of 
instituting earth science. 
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One of the most eagerly awaited professional books for 
science teachers is scheduled for publication this May, com- 
pleting the Teaching High School Science series: 


A Book of Methods 
Paul F. Brandwein, Fletcher G. Watson, Paul E. Blackwood 


A Sourcebook for The Biological Sciences 
Evelyn Morholt, Paul F. Brandwein, Alexander Joseph 


A Sourcebook for The Physical Sciences 


Alexander Joseph, Paul F. Brandwein, Evelyn Morholt, 
Harvey Pollack, Joseph F. Castka 


Offering the same practical, specific, detailed help as the 
first two books of the series, the physical sciences source- 
book covers laboratory and demonstration techniques in 
general science (its physical science areas), chemistry, and 
physics. Custom-fitted to the needs of today’s high school 
science teachers, the book was prepared after a thorough 
study of science curricula and of the results of science study 
committees and recent experimental programs. The plenti- 
ful demonstrations range from the simple to the complex, 
are described in full detail, and usually call for inexpensive, 
easily available apparatus. 


In addition, A Sourcebook for Elementary Science (by 
Alexander Joseph, Elizabeth Hone, and Edward Victor) is 
scheduled for publication this June. The book presents 
hundreds of demonstrations and techniques, concise direc- 
tions for using simple and inexpensive materials, more than 
500 illustrations, capsule lessons, and much more. 


For information on any of these professional books, please 
write directly to the College Department offices at 750 
Third Avenue, New York 17, New York or 1855 Rollins 
Road, Burlingame, California. 
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Science Education 





A Proposed Three Track System 


By JOHN P. HARROLD 


Head, Biology Department, Senior High School, Midland, Michigan 


HILE this proposal chiefly con- 
cerns the high school, the ultimate 

success depends upon an integrated! 
science program reaching down and 
into the kindergarten level. In addition, 
an informed and impartial guidance 
program is essential. The purpose of 
this program (Track III) is an early 
identification of the talented student, 
especially his potentials in the fields of 
science and mathematics. It must be 
recognized also that important obliga- 
tions are due those students who are 
not considered in the talented group. 

The latter students are numerically 
greater, and they represent the larger 
“mass.” It is well known that the 
greater the mass the greater the resist- 
ance to movement, but once the mass 
is in motion it is equally difficult to 
stop. Thus, it is feasible to start the 
motion in the right direction. All stu- 
dents, each according to his capacity, 
should receive education in the fields 
of science and mathematics. The future 
advancement of civilization depends 
upon this. Furthermore, something 
must be done about the situation, not 
tomorrow or next year, but today. 

Three types of science students may 
be recognized: (1) the student who in 
all probability will not extend his for- 
mal education beyond the twelfth 
grade, (2) the college preparatory stu- 
dent with average to high ability who 
is chiefly interested in fields other than 
science and mathematics, and (3) the 
talented student possessing unusually 
high interests, abilities, and potentiali- 
ties. Each of the three, while receiving 
training commensurable to his abilities 
and interests, must be made aware of 
and understand the impact that science 
is now having and will continue to have 
on our society. This impact not only 
presents a challenge to the science 
teacher, but also imposes an obligation 
on the social studies teacher. 

It has been observed that less resist- 
ance to ability grouping exists than in 
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previous years. Society has always 
grouped itself, deliberately or uncon- 
sciously, according to common interests 
and abilities. It is my preference to 
think of students in groups whose mem- 
bers share common interests and sub- 
ject-matter preferences. 

The success of the Track III pro- 
gram for talented students will depend 
upon early identification of such a stu- 
dent as reflected in elementary school 
progress reports and the testing and 
counseling program of the junior high 
school. Furthermore, a good laboratory 
course in systematic biology should be 
offered at the ninth-grade level. High 
IQ, previous academic achievement, 
and an interest in science should be the 
criteria for the selection of biology stu- 
dents at this level. In addition, parents 
should understand and cooperate in the 
objectives of Track III. 

These objectives might well be: (1) 
to develop the full potentialities within 


Rebuilding the Science Program . ° . 


the student by stimulating curiosity, 
challenging his intellect, and developing 
appreciation for the contributions of 
many great scientists toward the con- 
cepts of the present day; (2) to allow 
the student to explore his field of in- 
terest through directed experimenta- 
tion; (3) to offer the opportunity for 
individual development of ideas through 
research-type projects; and (4) to de- 
velop a background that may lead to 
advanced placement or, in some cases, 
to advanced standing when the student 
enters college. 

To reiterate, the student considered 
here has unusual abilities, potentialities, 
and enthusiasm. He deserves to be en- 
couraged in every way to develop these 
qualities. Certainly, assignments requir- 
ing additional reading and reporting are 
a poor substitute for “doing.” In the 
application of the study, the need for 
and value of additional reading will 
become apparent. The student who 
works hard of his own accord is inter- 
ested in what he is doing and the work 
ceases to be hard. 

Two questions usually occur in the 
discussion of the Track III program 
with parents and students. They argue 
that (1) if the student finds the work 
in the talented section too difficult be- 
cause of the high standard, would it be 
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TRACK | 
IQ Average or Below 
RC Below 50 Percentile 
VI Below 50 Percentile 


General Science 


Grades Below Average 


Interest Below Average 


Biology 100 


Physical Science 100 | Physical Science 100 
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IQ Average or Above Chemistry 200 
. ; 4 Biology 200 
RC Above 50 Percentile Physical Science 200 Chemistry 200 Biology 200 Physics 200 
VI Above 50 Percentile ane Physics 200 
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Interest Average 4 . 
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$ Chemistry 400 
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ti 
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Seminar 400 


Grades High 
Interest Very High 

















IQ—iIntelligence Quotient 
RC—Reading Comprehension 
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E- Parallel classes to which a student may change if desirable. 
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easier for him to achieve a high grade 
in the regular class; (2) therefore, why 
not allow him to remain in the regular 
class? The first question is legitimate 
and well chosen. If the best interests of 
the student are served by his transfer 
from a talented to an average class 
without loss of credit, then this should 
be made possible. The transfer will, of 
course, necessitate scheduling parallel 
classes to minimize reshuffling of stu- 
dents. If good selective criteria are used, 
however, this situation should seldom 
occur. The student also often welcomes 
change that benefits his total program. 
The second question, when it arises, 
is more difficult to answer. Numerous 
ways of meeting the problem of retain- 
ing the talented student in a regular 
class have been attempted. One sugges- 
tion is to assign different numerical 
values to the letter grades. In most high 
schools, senior scholastic averages are 
figured on numerical values. Thus, the 
letter grades A, B, and C of the tal- 
ented class might be assigned values 5, 
4, and 3, while the assigned values in 
the regular class might be 4, 3, and 2. 
Rather than designate courses as 
Grades 9, 10, 11, or 12, it is suggested 


that numbers be used to indicate the 
level of difficulty. For example, a 
course in the more elementary princi- 
ples could be assigned the number 100; 
a similar course of a more intensive 
nature geared to the college preparatory 
student might be numbered 200; and a 
comprehensive course with opportuni- 
ties for individual investigations might 
be numbered 300. Any second-year 
course in the same subject area might 
be assigned the number 400. On this 
basis, it is assumed that courses for the 
talented student would be labeled 300 
and 400. (See Table I.) 

The development of course content 
for three ability levels, in itself, presents 
a real challenge. Serious and careful 
consideration should be given to the 
selection of the areas to be covered and 
the extent to which they should be 
explored. This decision should not be 
made by any one teacher, but arrived 
at by pooling the recommendations of 
those teaching prerequisite courses. No 
course will be developed that will be a 
remedy for all ability levels of students. 
On this point we should be thankful for 
our democratic system of education that 
permits different objectives and obliga- 


tions for each school system. Regardless 
of the individuality of the community, 
the three types of students we are con- 
sidering will always exist. 

Although the task of determining a 
course content suitable for all ability 
levels may seem insurmountable, it 
should be remembered that outside re- 
sources are available. National, state, 
and local organizations are investiga- 
ting all aspects of course content and 
objectives, methods of presentation, 
and student abilities. Among those 
which can offer recommendations and 
furnish publications are the National 
Science Teachers Association and its 
various committees, the National Asso- 
ciation of Biology Teachers affiliated 
with the American Institute of Biologi- 
cal Sciences, the National Association 
for Research in Science Teaching, the 
United States Department of Health, 
Education, and Welfare, national and 
state education associations, and state 
boards of education. In the final analy- 
sis, however, decisions made at the 
local level in the individual school sys- 
tem will produce the actions needed to 
arrange the grouping of students ac- 
cording to ability levels. 
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Science in Today’s World (grade 7) 
Science for Your Needs (grade 8) 
Science for Progress (grade 9) 


Each text in this series is complete with activities book, tests, and teacher’s manual. The texts themselves 
present a perfect teaching arrangement because each book is made up of independent units which permit 
you to teach topics according to your particular curriculum requirements. 


To accompany the series—or to supplement any text in general science—the Science for Progress 
Filmstrips (and Teacher’s Guide) offer a wide range of general-science topics. There are twelve 
35mm filmstrips, each approximately 30 frames in length. 
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Ever seen a glass lab vessel shatter? Imagine 
it full of H,SO,! Some of it splashes 

on one of your student's hands or clothes. 
No matter who is to blame, 

it's nerve-wracking for you. With unbreakable 
Nalgene lab ware this can't happen. 


No flying slivers. No acid splash. No personal 
injury or property damage. Your full 

)acc1a)d[0)a mers) ale e\-mel-\'20)¢-10m Coml-] em lal-jequlendlelap 
There's a big saving for your 

equipment budget, too, with Nalgene. 


New Nalge techniques keep meeting lab needs 
to an extent never before possible in plastic. 
See the results in this new catalog of 
corrosion-resistant lab ware. 

Everything from pipets to carboys; 

test-tube racks to Buchner funnels. 

MIU) au aatcl] me cal-morel0) olelammalalemelalcol qu iida 

your laboratory supply dealer. 





: THE NALGE CO., INC. a; 


: Dept. 234, 75 Panorama Creek Drive, l & 
Aah, 6S 6 Duy P. 6 & C3 Obs ©. O han Oy (On Rochester 2, N. Y. — 
COCHESTER 2, NEW YORK Please send me your new catalog of Nalgene laboratory ware. 


NAME.......... 

SCHOOL. 

STREET. 
SS. A STATE... 
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An Enviromental Studyy in’ Biology 


if 
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By THOMAS M. HAYNES 


Biology Teacher, George Washington High School, Indianapolis, Indiana 


This report was an entry in the STAR 
(Science Teacher Achievement Recognition) 
awards program of 1960, conducted by 
NSTA and sponsored by the National Can- 
cer Institute, U. S. Public Health Service. 


S a part of the technique of prob- 
lem solving in individual and 
group laboratory work, the study of 
living organisms should be utilized not 
only as a necessary component of a 
problem, but also as an opportunity of 
developing in the student acute habits 
of observation and proper methods of 
handling and caring for an organism. 
Of the vertebrates, fish are easy to 


Equipment includes aquarium, crushed ice, ther- 
mometer, and timer. 
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handle and make excellent subjects for 
anatomical and physiological studies. 
The Comet goldfish, because of its 
availability and rugged adaptability, has 
become a favorite in many school 
laboratories. 

Preliminary studies of the fish should 
include a thorough study of external 
anatomy with emphasis on structures 
which enable it to adapt easily to its 
water environment. One method of ob- 
serving the anatomical structures of a 
fish is to place a single Comet in a small 
aquarium or gallon jar and watch it 
swim about for a few minutes. The 
function of the various fins in locomo- 
tion and balance soon become apparent. 
Other characteristics such as the size of 
the eye, the relative size of the pupil of 
the eye, the position of the eye on the 
head, the streamlined body, the ar- 
rangement of scales, and the sequence 
of mouth and operculum movement 
should be observed in this preliminary 
study by the student. 


Since the fish is a cold-blooded or- 
ganism, temperature fluctuations in its 
water environment result in marked 


internal and external metabolic activi- 
ties. Demonstrating the effect of sea- 
sonal changes is one of the most inter- 
esting experiments that can be per- 
formed by any high school biology stu- 
dent. A minimum amount of equipment 
is needed: a small aquarium, a ther- 
mometer that can be immersed in 
water, crushed ice, a timing device, and 
a supply of Comet goldfish. 


Procedure: 


1. Place the fish in an aquarium so that 
the dorsal fin is just covered by 
water. 

2. Place a thermometer in one corner 


Student prepares data sheet for experiment. 





33 














IS CENTRIFUGING 
A BOTTLENECK’? 


The Adams Analytical Centrifuge, 
with its “2 to 4 Student’ capacity, 
eliminates student ‘waiting time,’ 
solves your space problem 








= SAVES VALUABLE TIME... With 1 machine for every 2 to 4 stu- 

dents, there is little lost “waiting time.” 

Relatively high fixed speed (3400 RPM) and angle-head efficiency 

reduce time required for individual procedures. ’ 
_ Fast stopping, with light pressure of hand. : 


_ SAVES VALUABLE SPACE. .. Compact (10" in diameter) machine 
requires minimum of table space. 


Light and portable—weighs only 11% Ibs. 


This six-place centrifuge (for 5 ml. or smaller tubes) is ideally 
_ suited for teaching elementary and analytical chemistry, including 
qualitative analysis. In the industrial laboratory, its speed and vari- 
= able capacities recommend its use for micro & semi-micro work. 


Economically priced, strongly constructed with a chemical- 
resistant finish, the Adams Analytical Centrifuge is maintenance- 
_ free...oilite bearings need no lubrication for 2 years. Brushless, 
aarthess motor eliminates fire hazard. 110-115 volt, 60 cycle, 
AC motor (transformer for 220 volt available). 


“a ‘omplete with angle-head, six shields and svat and six Cla y A tam S 
- mi. eens taper bottom glass tubes . _ $69.00 Sai vcue 1 


: QUANTITY DISCOUNTS... Order from your supplier, 
’ iN Inc., 141 East 25 ne New York 10, N.Y. 
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of the aquarium so that it may be 
read without disturbance. 
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Influence of Water Temperature 
on the Average Respiration 
Rate of Six Fish 
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Temperature (Degrees Fahrenheit) 


After preliminary observations have 
been made, slowly add crushed ice 
to the aquarium until the tempera- 
ture of the water is reduced to near- 
freezing. Caution should be exer- 
cised in adding the ice. Add it 
slowly so that the temperature 
change is gradual and the factor of 
shock is reduced to a minimum. 
The ice should be handled care- 
fully also so that the fish is not 
unduly excited. 


opens, and water is forced out over 
the gill filaments. As the water 
passes over the filaments, oxygen 
dissolved in the water enters the 
thin-walled capillaries that are so 
abundant in the gill filaments, and 
excess quantities of carbon dioxide 
are released from the capillaries into 
the water. The open operculum in- 
dicates that a complete respiratory 
cycle has been completed, and the 
movement of the operculum be- 
comes a good method for comput- 
ing the respiration rate of the fish. 
Count the movement of the oper- 
culum for one minute at near-freez- 
ing. Record the temperature and 
the respiration rate. 

Slowly add hot water to the 
aquarium until a five-degree rise in 
temperature occurs. The water 
should be poured into the aquarium 
at the end opposite the thermome- 
ter. Again, use caution in adding 
the water to keep the fish from be- 
coming excited. Remove an equal 
quantity of water from the 
aquarium so that the water volume 
remains constant. Record the 
respiration rate at this temperature 
for one minute. 

Continue to add hot water and 
record the respiration rate for each 
five-degree rise in temperature until 
the temperature approaches 90°F. 
Remove the fish and place it in a 
well-aerated tank which is at room 








4. At the near-freezing temperature, tomnperatane, 
observe the movement of the oper- An analysis of the effect of tempera- 
culum which covers the gills. Water ture on the respiration rate of fish 
enters the mouth of the fish; the Should include the contributions and 
mouth is closed; the operculum observations of the entire class. From 
TABLE | 
Relationship between Water Temperature and 
Respiration Rate in the Comet Goldfish 
Degrees Fish Fish Fish Fish Fish Fish Average 
Fahrenheit No.1 No. 2 No. 3 No. 4 No. 5 No. 6 Rate 
32 0 0 0 0 0 0 0 
37 12 10 14 13 20 11 14 
42 l 16 17 25 23 20 20 
47 23 26 23 28 25 22 25 
52 27 31 30 33 30 28 30 
57 31 35 35 40 35 32 35 
62 45 46 42 46 40 40 44 
67 53 48 45 53 47 45 49 
72 57 58 60 67 54 50 57 
77 90 88 70 77 86 75 81 
82 114 111 95 96 110 95 104 
87 125 123 120 119 121 110 120 
92 140 135 135 133 130 125 131 
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BOOKS FOR 
YOUNG SCIENTISTS 


2 new Sunset Junior Books 


WESTERN BUTTERFLIES 


By Artuur C, Smirn. Illus. by Gene 
M. Christman. A beautifully illus- 
trated introduction to the world of 
butterflies, grouping them into habi- 
tat for easy identification. 


ALUMINUM 
The Story of an Industry 
By Bart Benenict. Jllus. by Parker 


Edwards. The fascinating illustrated 
story of one of man’s newest metals. 


Both books illustrated in 4 colors and 
black and white. Grades 4-6. 
$2.95 each 





WHIRLING WINGS 
The Story of the Helicopter 


By Joun J. FLouHerty and MIKE 
McGrapy. Photos. The complete story 
of the helicopter and the men who 
developed it. Grades 7-9. $3.00 


WHEELS 


By Auice Fremine. Illus. by Gustav 
Schrotter. An illuminating history of 
all kinds of wheeled vehicles. Grades 
7-9. $3.75 


THE NERVE 
OF SOME ANIMALS 


By Rosert Froman. Fascinating true 
stories of wild animals who have 
made names for themselves dealing 


with humans. YA. $4.95 


THE LIVING HOUSE 


By Georce OrpisH. 400 years of 
human, animal and insect life in an 


English country house. YA. $4.50 


THE WONDERS I SEE 


By Joun K. Terres, Editor of the 
Audubon Magazine. Illus. by Walter 
Ferguson. Exciting glimpses of wild 
creatures. YA. $5.00 


Send for new, free catalogs of books 
for (1) elementary and junior high 
(2) high schools. 

J. B. LIPPINCOTT COMPANY 
E. Washington Square, Philadelphia 5, Pa. 
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BESELER VU-GRAPH 
The Right—toud of Teaching, 


Aid good teachers to utilize their skills to greatest advantage, accelerate their teaching pace, work with 
larger groups—these are the important benefits being derived from the use of Beseler Vu Graph Overhead 
Projectors. Operated from the front of a fully lighted room the Vu Graph is a teacher's “electric black- 
board.” Facing the class at all times, the teacher projects what she writes, as she writes it. A new word 
appears on the screen the instant she says it...step by step a problem is solved before the eyes of the 
entire class as she explains it. Almost without effort the Vu Graph becomes her “right hand of teaching.” 
To learn about the specific benefits of Vu Graph Overhead 
Projectors for your school write for a free, “no obligation” ‘4 q >| 
demonstration . . . or “Vu Graph As An Instructional Aid,” is os 4 PROJECTION 


a free, informative booklet written for teachers by teachers. =o DIVISION 


7 id 


CHARLES BESELER COMPANY 204 So.18th Street, East Orange, New Jersey 


























the data collected by individual class 
members, an average respiration rate 
for each five-degree interval of tempera- 
ture may be computed. Each student 
can then construct a curve (see Graph 
I) and record the data (Table I). 

The student should then analyze all 
of the data that has been collected and 
correlate it with the observed metabolic 
activities of the fish. He should observe 
that the fish is immobile at near-freez- 
ing temperatures with no perceptible 
movement of the operculum. This cor- 
responds to a state of suspended ani- 
mation when the animal is near death. 
He should also note the temperature at 
which the greatest metabolic fluctua- 
tions occurred and the fact that as tem- 
perature increased, the respiration of 
the fish simultaneously increased. 

In addition to temperature, students 
can list other variables that might affect 
the respiration rate of the fish. Cer- 
tainly, the metabolic activities of the 
fish would be influenced by such bio- 
logical factors as health, age, size, 
muscular activity, and emotional stress 
and such physical factors as the oxygen 
and the mineral content of the water. 

The results of this laboratory experi- 
ment can stimulate further reading and 
research. Additional research by the 
student will reveal that the normal 
respiration varies among the fish from 
“12 per minute in the wrasses, to as 
high as 150 per minute in the min- 
nows.” ! Other areas of exploration 
could include the effect of temperature 
extremes on the enzymes of respira- 
tion and the effect of oxygen starvation 
(anoxia) on the internal tissues of the 
fish or other parts. 
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For the best in science texts 
—turn to Van Nostrand 





PHYSICS AND CHEMISTRY— 
A Unified Approach 


1960-1961 Hogg, Bickel, Little 


This revolutionary two-volume text for a two-year course takes full 
advantage of the underlying unity of physics and chemistry. Book 
One—1960. Book Two—Summer, 1961. 


BIOLOGY—A Basic Science 
1961 edition Heiss and Lape 


The timely revision of this popular first-year biology text includes two 
entirely new chapters on the special problems posed by nuclear radiation 
and space travel. 


EARTH SCIENCE—The World We Live In 


1960 edition Namowitz and Stone 


In its thoroughly revised second edition, the Namowitz and Stone book 
is by far the most widely used earth science text in schools across the 
country. 


PHYSICS—An Exact Science 
1959 White 


Dr. Harvey E. White of “Continental Classroom” fame presents a chal- 
lenging course for high school students. His straight-forward narrative 
explains the fundamental concepts of physics in a clear, compelling way. 


PHYSICAL SCIENCE—A Basic Course 
1959 Hogg, Cross, Vordenberg 


The authors explore the basic principles of chemistry, physics, earth 
science, meteorology and astronomy, showing exactly how the various 
fields of physical science tie together. 


SCIENCE IN EVERYDAY LIFE 


1958 edition Obourn, Heiss, Montgomery 


This colorful ninth-grade general science text emphasizes “learning by 
doing,” involving students in hundreds of carefully planned activities. 





D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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Ten minutes spent with any of these three UNITRON Student Microscopes will 
tell you more than we could say in ten thousand words. That's why we'd like 
to invite you to try one — or all three — for ten days ... FREE. The only thing 
you have to invest is the next 5 minutes ... to find out what’s in store for you 
in top-notch performance and added advantages. 


WHAT'S THE At first glance, the printed 
DIFFERENCE? ‘P¢cifications on all student 

microscopes look the same. 
You might well ask “‘What’s the difference — 
if any?” Here are the facts. 

Even many of the largest manufacturers 
feel that optical and mechanical short cuts 
are quite acceptable in microscopes designed 
for the school or college laboratory. There- 
fore, they design their microscopes with 
lower-resolution objectives, without con- 
densers, and often simplify mechanical con- 
struction. In contrast, UNITRON Student 
Models MUS, MSA, and MLEB are de- 
signed to give regular, professional performance, 
with no compromise in image quality. 


For a_ begin- 
THE LAWS OF OPTICS HOLD : g 
FOR STUDENT MODELS TOO = ™™8 student, 


any enlarged 
image seen through the microscope will 
appear exciting. But isn’t it just as important 
to see a correct image? A true picture? 
Magnification without resoiution is empty 
... the image appears blurred and details 
are fringed with diffraction lines in much 
the same way as a faulty TV picture. That’s 
why UNITRON doesn’t offer a ‘student 
series’ of objectives which, though named to 
imply “‘achromatic’’, still let color and aber- 
rations in through the back door. All 
UNITRON- Student Microscopes are 
equipped with the same professional-type 
objectives supplied on our more expensive 
medical models. Because our high-dry 
40X objectives and condensers each have a 
numerical aperture of 0.65, the student can 
enjoy the same quality image at 400X or 
600X that the medical student sees through 
his more expensive instrument. 


WHY A CONDENSER? 1 microscopes using 


‘student series’ objec- 
tives, the omission of a condenser may not 
be too serious, because there is really no high 
numerical aperture, or resolving power, to be 
realized. But all UNITRON Student Micro- 
scopes have a 0.65 N.A. condenser to utilize the 
high resolution of our professional quality ob- 
jectives. We also provide an adjustable iris 
diaphragm (not merely a disc diaphragm) 
to control light reaching the condenser. All 
these extras work hand in hand with 
UNITRON’s anti-reflection coated optics 
to produce an image of optimum contrast 
and clarity. 


WHAT STAND Teachers and —- oo 

2 easy operation, durability 
DO YOU TAKE! and adaptability. And that’s 
just what UNITRON Student Microscope 
Stands are designed to give. Positive and 
smooth coarse focusing is by a diagonal-cut 
rack and pinion. A simple counter-twist of 
the knobs gives easy tension adjustment to 
meet any preference. A separate and inde- 
pendent fine focus with full range of travel 
has a precision micrometer screw to assure 
sharp images. 

Now — about the microscope stage. For 
precise movement of the specimen at 400X 
and higher, UNITRON offers a quick, easy 
way of attaching a reasonably priced me- 
chanical stage. (Some manufacturers offer 
this feature— but only on their higher 
— models.) All UNITRON Student 

icroscopes have stages pre-drilled and 
tapped to permit future addition of a precise, 
but inexpensive ($14.75) mechanical stage. 
The large stage of Models MUS and MSA 
also acts as a bumper, projecting be- 
yond the, objectives and nosepiece to prevent 
accidental damage. 


SOMETHING NEW All UNITRON Student 
HAS BEEN ADDED. Microscopes now have 

built-in focusing stops 
that prevent accidental contact between the 
objective and specimen slide. This reduces 
repair costs for objectives and prevents slide 
breakage. Without the stop, it is easy for 
beginning students ¢o pass through the critical 
point of focus, not even realize it, and ram 
the objective into the slide. The new stop 
also saves time and temper by automatically 
placing the image in approximate focus. 
Student guesswork is eliminated. 


NEW 10X WIDE Student microscopes are 
FIELD EYEPIECE often chosen with at least 
two eyepieces, usually the 
Huygens type . . . a 5X for its large area of 
view, and a 10X for the magnification needed 
for critical observations. Now, our new 
coated 10X Wide Field eyepiece combines 
both these features in one eyepiece — a large 
field and the desirable 10X magnification. Teach- 
ers will like it: one eyepiece is more con- 
venient than two. There’s no chance for 
the extra one to become lost or damaged. 
And, it’s slightly easier to use the Wide 
Field eyepiece because of its longer eye 
relief — you don’t have to get your eye so 
close to the lens. Model MUS is now regu- 
larly supplied with this new eyepiece, but it’s 
optional on Models MSA and MLEB, too. 


ATTACHABLE SUBSTAGE A snap-fit illuminator 
ILLUMINATOR. that attaches by means 

of the regular mirror 
mount, this new accessory eliminates any 
need for mirror adjustments or an outside 
light source. Even when the microscope is 
moved or inclined, the illuminator stays in 
alignment. It combines correct light in- 
tensity with convenience. Operates on 
regular 110-115V. current. The housing is 
rotatable 180° to give a choice of two types 
of illumination: bull’s eye condenser for 
concentrated light or plane condenser for 
diffuse lighting. Built-in blue filters give 
daylight quality. Cost? — only $10 as an 
accessory (less an allowance for the regular 
mirror if you don’t need it.) 


MEETS C.C.S.S.0. UNITRON _ Student 
REQUIREMENTS... Microscopes more than 
AND MORE. meet the general re- 
uirements outlined in 
the Council of Chief State School Officers Purchase 
Guide. Our microscopes are available with 
either three or two objectives. Models with 
two objectives are supplied with a triple 
revolving nosepiece (with removable plug 
in the extra aperture) so that you can add 
another objective when you want it, without 
the extra expense of changing nosepieces. 


CAN YOU AFFORD Check some of the prices 
NOT TO BUY? listed in other suppliers’ 

ads and _ literature... 
then look at ours. UNITRON saves you real 
money. And, if you’re in the market for 
several instruments, new quantity discounts 
make our prices even lower... 10% for 
5 to 10 and even higher discounts on larger 
quantities! 


WHY NOT If you are planning to buy 
TRY ONE? microscopes, now or for your 

next budget, please accept our 
invitation to try one, or all three, UNITRON 
Student Models in your own laboratory, at 
our expense. Let UNITRON prove itself 
to you before you decide. " 








*Free delivery to your school. Plastic dustcover, fitted wood case with handle and lock, are all included in prices shown. 
For information on other microscopes and accessories, send for free catalog — see coupon. 








JNITRON STUDENT MICROSCOPE .. MODEL MUS 


$107 each 


UNITRON AUTO-ILLUMINATION MODEL MSA 


JNITRON STUDENT 


UNITEON, 


O l accept (without cost or obligation) your invitation 
to. try Mode(s). ; for 10. days. 
O Please send UNITRON Microscope catalog # 8-N 


NAME 
SCHOOL or COLLEGE 
STREET. 
CITY. ZONE_____ STATE 
































Let’s Try a 


By ARTHUR C. MURDOCK 


Science Instructor, Sutton High School, Sutton, Massachusetts 


S science teachers, are we able to 
say that we have been open- 
minded about some of the recent tech- 
nological advances that have been put 
forth to aid learning? Have we been 
willing to try some of these new ideas in 
our own teaching situations, or are we 
still staunchly clinging to our old lec- 
ture-recitation approach and defending 
it by pointing out that it can’t be too 
bad because some of our students have 
gone on to college and done well? 
Many of us take the view that sub- 
ject matter alone is important and tend 
to scorn or overlook the learning proc- 
ess and teaching techniques. There is 
no argument against a knowledge of 
subject matter—naturally the more the 
better—but this does not mean that 
we have a right to overlook the art of 
teaching itself. Teaching is a form of 
communication, and all the subject 
matter in the world will not in itself aid 
us in transferring our treasure of knowl- 
edge to others. As teachers, we cannot 
afford to ignore methods of communi- 
cation. Although we may present 
scientific subject matter, we are pri- 
marily teachers not scientists. It is our 
job to teach science as well as an ap- 
preciation for it, and I believe that we 
are missing the boat when we fail to 
utilize some of the modern techniques 
which could enhance our instruction 
and possibly make it more effective. 
Perhaps the dilemma arises from the 
numerous subject-centered courses that 
we must have to effectively teach sub- 
ject areas. Secondly, in preparing to 
teach we have had less opportunity to 
examine carefully the art of teaching. 


40 


One of the recent innovations to aid 
learning which is in the experimental 
stage is the so-called “learning ma- 
chine.” It might be well for us to look 
critically at such devices and see if we 
cannot contribute to the evaluation of 
these machines in terms of what they 














FIGURE 1. 


might be able to do for us in the area 
of science instruction. I have included 
sketches of a simple design that I built 
to experiment with the possibilities in 
my own classes. (See Figures 1 and 2.) 
In the footnotes are listed references 1 2 
for many other designs, some of them 
available commercially. 

The psychologists tell us that among 





1 Chester D. Babcock. “The Teacher, TV, and 
Teaching Machines.” NEA Journal, 49:30. May 
1960 


e Gene C. Fusco. “Technology in the Classroom— 
Challenges to the School Administrator.” School 
Life, 42:18. March 1960. 


“LEARNING MACHINE” 





other things, learning depends on such 
factors as repetition, continued recall, 
active participation in the learning 
process, and a feeling of achievement. 
The proponents of the teaching ma- 
chines claim that these qualities are 
built in or a part of these devices. 
Basically, the machines consist of a 
method whereby the student working 
alone can learn in an orderly, progres- 
sive manner. Questions in logical se- 
quence are moved into his view one 
at a time. The student answers the ques- 
tion by writing the proper response on 
the movable tape (it may be adding 
machine paper). Upon moving the tape 
a short distance, the correct answer ap- 
pears and, at the same time, the stu- 
dent’s answer moves under glass where 
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FIGURE 2. 


it cannot be changed. The student then 
writes the proper response which is in 
his view. Each time he sees his answer 
and the correct one together, and he 
knows that he is wrong or right. The 
procedure remains the same until the 
lesson is finished. The student’s answer 
tape may then be removed from the de- 
vice, the master or programed mate- 
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rial is rewound, and the process 
may then be repeated. 

Notice how the learner is actively 
participating in the process and repeat- 
ing the responses in a meaningful way, 
directed in the effort by a master tape 
which must be designed with careful 
planning by the instructor. The student 
cannot skip around haphazardly, but 
must accept the new material in a logi- 
cal sequence. By comparing successive 
answer tapes, he can see, or even graph 
his rate of improvement. This also in- 
troduces to the student the feeling of 
satisfaction for accomplishing a given 
goal through his efforts. 

Naturally, the device is not intended 
to replace teaching, but perhaps it can 
aid the science instructor in designing 
effective and meaningful drill which is 
overlooked entirely or left to the stu- 
dent to figure out for himself without 
aid or direction. Students should have 
an opportunity to work things out for 
themselves, but methods of study 
should not be included in this category. 

Research in this area could be done 
to advantage by interested high school 
instructors with the participation of 
their students who could easily increase 
their effectiveness in the subject matter. 
Some of the projects could be centered 
around the following questions: 


1. Compared to other methods of 
study, is the machine effective? 

2. Is the machine more valuable to the 
slow, average, or rapid learner? 

3. Can the machine be used for presen- 
tation of concepts as well as rote 
memory work? 

4. What is the optimum number of 
questions to be used on the program 
tape? 


Any one of the sciences might be 
tried to determine the value of the ma- 
chines, for any one of them has basic 
formulas, nomenclature, concepts, etc., 
which might be taught in part by the 
programed method. The machines 
could prove valuable as a better utiliza- 
tion of students’ study-hall time, sup- 
plying directed study material without 
the presence of the instructor. 

As science teachers, we should be 
alert to new educational devices and 
methods which might aid us to be more 
effective teachers. We should not close 
our minds to educational research, but 
whenever possible, should contribute to 
this search for new and more effective 
means of transferring our subjects or 
knowledge of them to students. 
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A general appreciation of science is vital 
to the cultural development of our young 
people in this new era. Atomic energy, 
space exploration and other technological 
by-products of the research laboratory 
are the natural heritage of today’s 

young citizens who must be well 

informed to control and use them 

wisely tomorrow. Science For Tomorrow 
films bring together unexcelled scientific 
reporting, imaginative and dramatic 
presentation and philosophical 

structure compatible with the 

public school situatiqn. 
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INSPIRATION 


Present the wonders of 
nature as evidence of the 
existence of a Supreme 
Intelligence, thus instilling 
responsibility and 
reverence in the 
individual 
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BACTERIA: LABORATORY STUDY 
15 minutes color $150 black and white $75 
Explains the growth of bacteria in the laboratory 
Shows the fission of bacterial cells and the growth 
of colonies 
Demonstrates control of bacteria by heat, ultra violet 
radiation and antiseptics 


MICROORGANISMS: BENEFICIAL 
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Indicates difference in number between beneficial 
and harmful microorganisms 

Traces complete nitrogen cycle, showing roles played 
by bacteria 

Describes the uses of bacteria in food preparation 


MICROORGANISMS: HARMFUL 
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15 minutes color $150 black and white $75 

Illustrates Koch’s Postulates for determination of 
bacteria responsible for disease 

Cites methods developed for protection against dis- 
eases and food spoilage 

Utilizes cinephotomicrography to show white blood 
cells and antibodies overcoming invading bacteria 

Follows industrial preparation of vaccines, antitoxins 
and antibiotics 
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identification of the 
intellectually Gifted 


By FREDERICK B. DAVIS 


Professor of Education, Hunter College, New York City 


VERYONE recognizes that out- 
standing human talent is displayed 
in a wide variety of forms. Talented 
performers on musical instruments and 
in various psychomotor skills, such as 
figure skating, are as truly gifted as are 
the intellectually superior in the sense 
that they surpass in their own fields of 
talent the performance of as large a 
proportion of the population as do the 
intellectually gifted in their specialized 
fields of endeavor. 

The social value or importance of 
outstanding talent varies from field to 
field and even from one kind of speciali- 
zation to another within the same field. 
Without trying to establish the relative 
importance to society of the many kinds 
of talent that can be identified, we can 
all agree that intellectual giftedness 
ranks high in the list. From this it fol- 
lows that identification of intellectual 
giftedness in children at an early age is 
socially desirable so that opportunities 
to develop their talents can be provided 
for them and further stimulated. 

To accomplish this, two studies have 
been carried out at the Hunter College 
Elementary School in cooperation with 
the U. S. Office of Education. The first 
of these included the development of 





1F. B. Davis, G. S. Lesser, E. G. French, et al. 
“The Identification and Classroom Behavior of 
Gifted Elementary-School Children.” The Gifted 
Student. OE 35016. Monograph No. 2. U. S. Office 
of Education, Department of Health, Education, and 
Welfare. Order from Superintendent of Documents, 
U. S. Government Printing Office, Washington 25, 
D. C. 1960. 
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two parallel forms of a differential apti- 
tude test for gifted children 5-7 years 
of age. This test, called the Hunter 
Aptitude Scales for Gifted Children, 
was administered to 110 applicants for 
admission to grade one of an Elemen- 
tary School. The results showed that 
children of outstanding ability in each 
one of five different areas of intellectual 
giftedness can be identified at early 
ages. These areas are: Word Knowl- 
edge, Number Facility, Logical Reason- 
ing, Space Conceptualization, and Sci- 
entific Information. The average inter- 
correlation of scores in these five areas 
was only .44 (even though the average 
reliability coefficient of the tests was ap- 
proximately .90), indicating that a 
child gifted in one area is by no means 
likely to be gifted in all of them or even 
in as few as two or three of them. 

For example, in one group of 57 ap- 
plicants for admission to the Hunter 
College Elementary School, the highest 
seven children in each of the five areas 
tested were listed. None was in the top 
7 in five areas; two were in the top 7 
in four areas; two were in the top 7 in 
three areas; five were in the top 7 in 
two areas; and eleven were in the top 7 
in only one area. Out of 57 children, 
20 were found in the top 12 per cent 
of the group in one or more of the five 
abilities tested. These data illustrate how 
intellectually gifted children can be iden- 
tified if highly reliable tests of different 
aspects of mental ability are used. It 


may be noted in passing that such tests 
must be long (in order to attain high 
reliability), and they must be carefully 
constructed in such a way that the same 
mental skills will not be measured over 
and over again under different names. 

Currently, data are being obtained to 
determine the usefulness of the Hunter 
Aptitude Scales for Gifted Children for 
predicting a child’s later performance 
in different kinds of school work. 

The second study included the con- 
struction of two parallel forms of a 
longer and more adequate test of 
science ability than was included in the 
Hunter Aptitude Scales for Gifted 
Children.” This study was designed to 
determine the effectiveness of a test of 
science ability for predicting the 
achievement of pupils in the third-grade 
science course given at the Hunter Col- 
lege Elementary School. The two 91- 
item forms of the test were administered 
in September 1959. The scores of the 
pupils were kept strictly confidential. 
During the course of the school year, 
seven achievement tests (including 215 
items) were constructed to measure the 
subject matter taught in the science 
course. A composite score, weighted to 
correspond to the amount of time de- 
voted to each of the seven units of work 
in the course, was obtained for use as a 
criterion measure. The correlation of 
the science-test scores with the criterion 
scores for the 58 pupils who completed 
the course was about .65, essentially as 
high as could be obtained given the re- 
liability coefficients of the two scores. 
It is interesting to note that scores on 
the Stanford-Binet Scales, a_ well- 
known test of general intelligence ad- 
ministered to the same children con- 
siderably in advance of the science test, 
displayed a correlation with the com- 
posite-score criterion measures of only 
about .20. These data are in agreement 
with those obtained in previous studies 
which have shown that specially con- 
structed tests are likely to be much 
more efficient for prediction purposes 
than existing tests of general intelli- 
gence so far as is known. 

Additional investigations of the iden- 
tification of intellectually gifted children 
have been planned and will be carried 
out in the Hunter College Elementary 
and High School as funds and personnel 
become available for the purpose. 





2G. S. Lesser and F. B. Davis. “Identification of 
Gifted Elementary School Children with Exceptional 
Scientific Talent.” ( copy of 58 pages.) 
Hunter College, New York. 1960. 
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Physics 


Electric Forces 


Laws of Ampere and Oersted 


By BROTHER HUGH HAGGERTY, C.S.C., 
Vincentian Institute, Albany, New York 


One look at the price of a commer- 
cial apparatus for the demonstration of 
the Laws of Ampere and Oersted will 
make the budget-conscious physics 
teacher a little hesitant at such an in- 
vestment, especially when the alloca- 
tion could be spent on modern elec- 
tronic equipment. The method of pro- 
cedure recommended in_ laboratory 
manuals has certain obvious drawbacks 
which the experienced teacher has, no 
doubt, encountered in the use of copper 
wires. Hence a simple, inexpensive, but 





_ 


valuable piece of apparatus can be con- 
structed from scrap wood, a coat 
hanger, and short pieces of copper wire. 
The apparatus can then be used for 
teaching classes these two important 
laws which must be understood. 

Soft wood is recommended for the 
base, and plywood for the platform 
(see Figure 1). The dowel rod is glued 
to the platform but not to the base. 
This makes the platform removable and 
gives the student more room to study 
Ampere’s Law in Section C once he has 
completed Oersted’s Law in Sections A 
and B. Plastic wood may be used to fill 
the groove in Section A when the coat- 
hanger wire, which has been bent to 
the shape indicated, has been placed in 
position. The short pieces of copper 
wire, soldered to the coat-hanger wire, 
make the final assembly to the Fahne- 
stock clips, and the project is complete. 


FIGURE 1. 
ROBERT D BREW, SIENA COLLEGE, LOUDONVILLE, N.Y 
FAMNESTOCK hig 
og cup fF DIAMETER (DOWEL) 
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Chemistry 


The First Revolving Block 
Periodic Table 


By WILLARD F. REESE, University of 
Alberta, Edmonton, Canada, 
and JOHN S. MEEK, University of 
Colorado, Boulder, Colorado 


Every teacher has probably noted the 
difficulty encountered by beginning sci- 
ence students in comprehending the 
facts shown on a typical two-dimen- 
sional periodic table. These periodic 
tables are either incomplete—a fault 
that necessitates the use of two or more 
types of tables and makes correlation 
of facts difficult—or they are all- 
inclusive, resulting in a mass of data 
crowded on the small two-dimensional 
surface. The revolving-block periodic 
table is designed to supplement the typi- 
cal classroom table and to point up 
graphically the periodic relationships 
of the elements. 

In the model pictured, blocks were 
mounted on dowels in such a manner 
that each block could be turned indi- 
vidually or as a group when the dowel 
of the family was rotated. 

The manipulation of the blocks per- 
mits the data to be shown on each of 
the four sides. The first side, for in- 
stance, has the symbol of the element. 
The second side shows the common 
valences of the element and the size of 
the atom on a one-inch per angstrom 
scale. The size is represented by the 
disc. If the element is a solid, blue is 
used; liquids are coded in green and 
gases in red. In the photograph, the 
halogens have this second side exposed. 
On the third side the atomic number 
and atomic weight are shown. The 
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blocks representing the alkaline earths 
are shown in the photograph. The 
fourth side carries the characteristic 
chemical symbol along with the melting 
point and the boiling point of each ele- 
ment. Some of the alkali metals have 
their blocks turned so as to display this 
side during a discussion. 

It has been found that students are 
stimulated to study the periodic table 
and drill themselves by rotating the 
blocks to find the answers to such ques- 
tions as: How many of the elements are 
gases? How many are liquids? Can you 
predict the melting point of francium 
which is not yet shown? Can you guess 
that of potassium? What is the element 
related to chromium and molybdenum 
whose melting point is the highest of all 
known metals and has a common every- 
day use as a result of this property? 
Do atomic sizes increase or decrease 
in going from carbon to fluorine? Why? 
What are the valences of the alkaline 
earths? 

The construction of a _ revolving- 
block periodic table is suitable also for 
a science club project. In addition to 
actually building the table, the students 
can be asked to give short talks on the 
history, discovery, and naming of the 
elements; the methods used to deter- 
mine the size of atoms; and the ways of 
determining valences, atomic weights, 
and other data included on the blocks. 
The club could decide to delete or add 
to the information shown on their peri- 
odic table. For example, the table could 
include the electronic configuration of 
each element, perhaps shown with the 
symbol on the first side. The rare earths 
and actinides could also be included. 

Any teacher desiring additional in- 
formation on this subject may write to 
the co-author, Dr. Reese. 
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THE TEMPO’ OF THE SPACE AGE 
CAPTURED IN THREE NEW SCIENCE TEXTS 


CHEMISTRY FOR THE SPACE AGE by Posin. Dr. Dan Q. Posin, nation- 
ally-known science instructor and star of CBS-TV has given his particular 
genius for refreshing presentation to a new high school text that relates 
the universal laws and principles of chemistry to their space age applica- 
tions. It provides a text and activity guide to scientific inquiry that will 
lead the high school student to a better understanding of the world in 
which he lives; let him discover the relation of chemistry to man, nature, 
and the other sciences; and thrust him into the excitement of new worlds 
unfolding through the applications of chemistry. 712 pages. 40 full-color 
pages. 417 illustrations. 1961 edition. $5.40 list price. 


SCIENCE FOR THE SPACE AGE by Smith and Vance. An important new 
ninth-grade general science text published to provide all students who 
desire to know the basic principles of general and natural science with a 
thorough comprehension of those principles. Students today need the direc- 
tion and understanding this textbook gives for meeting the changing 


demands that confront them in a complex, technological space age society. 
The authors have infused the pulse of this age into seven brilliant, magnifi- 
cently organized units that lead the student from a definition of science 
through the complex principles and concepts of nuclear science. 616 pages. 
575 illustrations. 1961 edition. $4.96 list price. 


PHYSICS FOR THE SPACE AGE by Schulz and Lagemann. In preparation 
for five years, this is a new, modern, vivid, full-range portrayal of mid- 
twentieth century physics for the 11th or 12th grades. To meet the needs 
and purposes of today, as well as the exciting challenges of tomorrow, it 
merges the concepts and values of basic and applied physics, both classical 
and modern, giving rare emphasis to the big ideas of physics. The text 
material can be covered in one year at the rate of 13 pages a week, with the 
remainder of the instruction and study time being devoted to its unparalleled 
group laboratory and individual project activities. 465 pages. 445 illustra- 
tions. 1961 edition. $5.60 list price. 


Published by 


J. B. LIPPINCOTT COMPANY . 


333 WEST LAKE STREET . 


CHICAGO 6, ILLINOIS 
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Coriolis Force 


By JOHN LYMAN, National Science 
Foundation, Washington, D. C. 


Newton’s Laws of Motion, applied to 
the graphic information derived by 
combining some readily available 
household articles, can be made to yield 
both a convincing demonstration of the 
reality of Coriolis Force and a quanti- 
tative basis for deriving a formula for it. 

The following materials are needed: 

1. An electric train. I used an S- 
gauge train, but an O-gauge or es- 
pecially an 027-gauge would be even 
better in view of the smaller table top 
required to make a circle. An HO- 
gauge train is probably too delicate for 
the operation. Any of these trains will 
have speed control through transformer 
and a locomotive that is readily re- 
versible. Only the locomotive and 
transformer are needed, with enough 
track to make an oval having two or 
three straight sections. 

2. A three- or four-speed phono- 
graph. It must have a tone arm that 
can be retracted far enough to permit 
an outrigger from the train to sweep as 
far as the middle of the turntable with- 
out interference. 

3. A supply of corrugated cardboard 
sheets, cut to the size of a 12-inch 
phonograph record. 

4. A couple of felt-tipped marking 
pens (“Magic Marker,” “Draws-a- 
Lot,” etc.) in contrasting colors. 

5. A pair of small corks, a wire coat 
hanger, Scotch tape, a knife, and pliers. 

Trim the corks so that they will fit 
snugly into opposite windows of the 
locomotive cab. From the coat hanger, 
fashion a piece of wire with an eye in 
one end to hold one of the marking 
pens and a straight length sufficiently 
long to reach through the locomotive 
cab and past the center of the phono- 
graph turntable. Secure this wire to the 
locomotive by passing it through the 
corks, as shown in Figure 1. 

Now, position the phonograph next 
to a straight portion of the track. Adjust 
the height of the phonograph (pieces of 
the corrugated cardboard under it are 
useful for fine adjustment) and the 





NOTE: The author is Associate Program 
Director for Earth Sciences (Oceanography) 
at the National Science Foundation. 
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curvature of the outrigger wire until the 
locomotive will carry the pen in such a 
way as to make a neat straight line 
across a piece of the cardboard on the 
motionless phonograph turntable. 

You are now ready to start taking 
data. I found it useful to call for some 
volunteer geophysicists from the class— 
a qualified operating engineer to run 
the transformer, a musician to operate 
the phonograph, and a display artist to 
hang the cardboard discs as they are 
produced on the top of the blackboard 
with Scotch tape. The badge of au- 
thority, the second marking pen, is re- 
tained by the instructor to add annota- 
tions of speed and rpm to the records 
along with an arrow indicating the direc- 
tion of motion of the pen. 

Two primary data series should be 
taken with this equipment. First, hold- 
ing the train speed constant as it goes 
through the straight stretch, vary the 
turntable speed from 78 down to 162 
rpm. Instead of the straight line that 
it drew when the turntable was motion- 
less, the pen now draws a series of 
curves like those in Figure 2(a) and (b). 

Then, with a moderate rate of rota- 
tion, take a second series with train 
speed as the variable. Results will look 
like Figure 2(b), and the spectrum of 
speed can be expanded by reversing the 
direction of the train. 

It is not possible to reverse the direc- 
tion of rotation of an AC phonograph 
(unless there happens to be a belt drive, 
in which case the belt can be varied be- 
tween a figure-eight and an oval); but 


a DC phonograph can be reversed by 
reversing the leads from the batteries. 
In the absence of either of these means 
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of obtaining an actual record during 
counter-clockwise rotation of the turn- 
table, the class can be asked to consider 
what would happen if the pen arm 
were arranged so as to permit two pens 
to mark both sides of the turntable 
simultaneously. 

It is clear that in this event the trace 
on the lower side would be the mirror 
image of the upper trace, i.e., the de- 
flection would be to the right of the 
direction of movement of the pen, in- 
stead of to the left as it invariably is 
when the turntable rotates in its normal 
clockwise direction. Viewed from the 
lower side, the turntable has counter- 
clockwise rotation, just as the Earth has 
when viewed from the Northern Hemi- 
sphere. 

The rotating turntable is thus a 
model of our Earth—flattened at the 
poles much more than in nature—and 
its clockwise rotation corresponds to 
the Southern Hemisphere. The straight 
train tracks, and therefore the motion of 


FIGURE 2. 


16 rpm 


(a) TRAIN SPEED CONSTANT (50) 


33 rpm 


40 60 


80 100 


(b) TRAIN SPEED VARIABLE 


49 











“To sort 
the cards — 
insert 

the needle” 


$600 


INSTANT TREE IDENTIFICATION WITH PUNCHED CARDS 
TREE-SORT POCKET “TREE COMPUTOR” 

7, NEW! TREE-SORT rapidly iden- 

sORErn E. FORESTER) ~ * tifies 260 trees of the US, 

; "erway and Canada; in- 
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Gs 6a Over 900 illustra- 
Co tO} 
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- simple anyone can use it. 
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postpaid 
Complete with plastic box, sorting 
needle, instructions. Satisfaction or 
money refunded. 

The SORT-CARD Company 

Box 901, Boulder 17, Colorado 





Far faster and easier than 
books. 


s palms, desert trees, 


s* Scientific, yet so 


Praised by outdoorsmen, 
naturalists, educators, for- 
esters, nature hobbyists. 
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A new series of short, stimulating books by experts, encom- 
passing areas of study central to an understanding of the 
content, state and direction of modern biology. Attractive, 
uniform format: 6x9 inches, approximately 128 pages. 
Each volume: Text edition, paperbound—$1.50 text list; 
Library edition, clothbound—$2.95 trade list. 








Series Editors: William D. McElroy and Carl P. Swanson 


THE CELL (PuBLIsHED 1960) 
by Carl P. Swanson, The Johns Hopkins 
University 

The place of the cell as the basic unit of 
biological structure and function. 


ANIMAL GROWTH AND 
DEVELOPMENT (PvuBLIsHED1960) 


by Maurice Sussman, Brandeis University 
A modern treatment of developmental 
—— with emphasis upon the cellu- 
evel. 


ANIMAL PHYSIOLOGY 

(PUBLISHED 1960) 
by Knut Schmidt-Nielsen, Duke University 
Anelementary presentation of animal phys- 
iology, clearly discussing and defining the 
most important concepts. 


THE PLANT KINGDOM 
(PUBLISHED 1960) 


by Harold C. Bold, University of Texas 
An introduction to the study of the range 
of types which comprise the plant world. 


CELLULAR PHYSIOLOGY AND 
BIOCHEMISTRY (Earty 1961) 
by William D. McElroy, The Johns Hop- 
kins University 

A brief introduction to cellular physiology 
and biochemistry. 


MAN IN NATURE (Early 1961) 
by Marston Bates, University of Michigan 
The biological aspects of human ecology— 
an attempt to put Man in biological per- 
spective and provide a bridge between the 
biological and ( the social sciences. 





ANIMAL DIVERSITY 
(EaRLy 1961) 
by Earl D. Hanson, Yale University 


Animal diversity and the present status of 
our knowledge of the field. 


THE LIFE OF THE GREEN 
PLANT (EaRLY 1961) 
by Arthur W. Galston, Yale University 

A functional — to the green plant 


and a view of how it copes with its major 
problems. 


ADAPTATION (EaRLY 1961) 
by Bruce Wallace and A. M. Srb, both Cor- 


nell University 

Theories of evolution and biological adapta- 
tion; population dynamics through time 
(evolution) and space (ecology); physio- 
logical and chemical mechanisms as isola- 
tion factors. 


HEREDITY (EARLY 1961) 
by David M. Bonner, Yale University School 
of Medicine 

The physical and chemical nature of ge- 
netic material and how genes act as deter- 
minants of cell type. 


ANIMAL BEHAVIOR(Ear.y1961) 


by V. G. Dethier, University of Pennsyl- 
vania, and Eliot Stellar, University of 
Pennsylvania Medical School 

An introduction to the principles of animal 
behavior that can be derived from the ex- 
perimental study of many different species. 


PRENTICE-HALL, Inc. , Englewood Cliffs, New Jersey 


the pen which they constrain, corre- 
spond to particle trajectories fixed with 
respect to the stars and independent of 
the coordinates of the rotating earth. 
But on this earth such a straight tra- 
jectory becomes a complex curve, with 
deflection always to the left of the direc- 
tion of motion in the Southern Hemi- 
sphere and to the right in the Northern. 

We can now introduce Newton’s 
Laws of Motion. The First Law states 
that any body persists in a state of rest 
or of uniform motion in a straight line 
unless a force is imposed to change that 
state. But we have just found that the 
motion of the pen over the turntable is 
a Straight line only if the turntable is not 
turning. As soon as there is any angu- 
lar rotation of the turntable, the motion 
of the pen relative to it is in a curved 
path. Therefore, introduction of angu- 
lar rotation to the turntable also intro- 
duces a force that causes the pen to 
make a curved trace. 

How great is this force? We can 
answer this question through applica- 
tion of the Third Law of Motion which 
tells us that for any action there is an 
equal and opposite reaction. Although 
the pen traces a rather complex curve, 
any short portion of it can be repre- 
sented with reasonable precision by a 
circle of appropriate radius. A body of 
unit mass moving in a circle or radius r 
at speed v is acted upon by a centrifugal 
force away from the center equal to 
v?/r. The force toward the center that 
we are seeking is also v*/r. 

What have we learned about the 
variation of r ? The results of Figure 
2(a) show at once that r varies in- 
versely with angular velocity w and Fig- 
ure 2(b) shows that r is proportional to 
speed v. It is clear also that we have the 
greatest curvature (smallest r) at the 
axis of the turntable. That is consider- 
ing the spheroidal earth, r is smallest at 
the poles. It does not become infinitesi- 
mally small, however, as the curvature 
of the trace varies smoothly if the pen 
passes directly over the axis, and it does 
not show a cusp. In a similar manner, 
since we have already deduced that our 
force changes from right-handed force 
in the Northern Hemisphere to the left- 
handed in the Southern Hemisphere, it 
follows that the force must vanish at 
the Equator. No curvature of a path 
exists at the Equator, which is the same 
as saying that the Equator has infinite 
radius of curvature. The cosecant of the 
latitude (¢) meets the specification of a 
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quantity that varies from infinity at the 
Equator to a minimum but finite value 
at the Pole. 

We have thus established that r is 
directly proportional to v and csc ¢ 
and inversely proportional to ; or in- 
troducing a constant of proportionality 
k, we can write 

r= kvcsc ¢/w. 

Substituting this expression for r in 
the relationship for the deflecting force 
of the Earth’s rotation that we previ- 
ously deduced, we have for unit mass: 

Deflecting Force = v2/r = 
wv sin ¢/k. 

The constant k as here written turns 
out to have the value of %2, and this 
expression thus becomes identical with 
the equation for Coriolis Force: 

F = 2ev sin ¢. 


wv/k csc ¢ = 


NG, T A’ 
CALENDAR 


As a regular feature of The Science Teacher, the 
calendar will list meetings or events of interest to 
science teachers which are national or regional 
in scope. Send your dates to TST’s calendar editor 
as early as possible. 


April 10-14, 1961: 45th Annual Meeting, 
Federation of American Societies for Ex- 
perimental Biology, Convention Hall, At- 
lantic City, N. J. 

June 22-24, 1961: NSTA Regional Confer- 
ence, University of Hawaii, Honolulu 

July 7-9, 1961: Annual Business Meeting of 
Board of Directors, NEA Building, Wash- 
ington, D. C. 

August 25-26, 1961: NSTA Regional Confer- 
ence, University of Utah, Salt Lake City 

September 4-5, 1961: NSTA Regional Con- 
ference; Oklahoma State University, Still- 
water 

September 8-9, 1961: NSTA Regional Con- 
ference, University of North Carolina, 
Chapel Hill 

September 22-23, 1961: 
Conference, 
Lincoln 

September 28-30, 1961: NSTA Regional Con- 
ference, Vocational High School, Min- 
neapolis, Minnesota 

October 6-7, 1961: NSTA Regional Con- 
ference, Bradford Hotel, Boston, Massa- 
chusetts 

October 13-14, 1961: NSTA Regional Con- 
ference, Netherland Hilton Hotel, Cin- 
cinnati, Ohio 

October 13-14, 1961: NSTA Regional Con- 
ference, Sheraton Hotel, Portland, Oregon 


NSTA Regional 
University of Nebraska, 
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The Preferred Standard for Over 40 Years! 


LABORATORY 


Lab coats in distinc- 


# tive styles, expert tail- 


oring. Top quality 
materials. Made espec- 
ially for lab use. 
Choice of five colors. 


APRONS AND COATS 


Fine quality aprons at 
low group prices. 
Choice of sizes and 
materials to fit your 
needs at the price you 


Subsidiary of the J. M. Nash Co., Inc. 


want to pay. 


Send for complete information, including material 
samples and prices, today. 


CAN: “PRO Qipotation 


40 E. McWilliams St 
Fond du Lac, Wis 


é Mee $ 
Hs a oem 








N.D.E.A. CHARTS 


MODELS - MAPS - em 





For further 
information, 
return this 
convenient 
coupon 
today. 











Nystrom instructional materials, eligible for purchase under Title 3 
of the National Defense Education Act. 


CHARTS— Anatomy ... Biology . . . Science . . . Physiology 

MODELS—Anatony ... Biology . . . Physiology 

MAPS— Physical . . . Rainfall .. . Thermal . . . Outline 

GLOBES—Physical . . . Celestial . . . Satellite. . . Plan- 
etarium ... Outline .. . Blank 


Please send me your catalog No. ST-461 which color- 
fully illustrates, describes and prices Nystrom 
| am particularly interested in: | 
ee, CHARTS[] MODELS[] MAPS[] GLOBEST] 


NAME 





FREE! | 

ND.EA | ‘ ; 

CATALOG | science materials. 
| 








SCHOOL POSITION 











ADDRESS 
3333 ELSTON AVENUE 


A. J. NYSTROM & co. CHICAGO 18, ILLINOIS 











Regional Conferences, 1961 


In response to the increasing extent and 
intensity of interest in professional meet- 
ings for science teachers, NSTA has 
scheduled ten regional conferences for the 
period June through December 1961. Al- 
though the programs for these confer- 
ences are being developed by local and 
regional committees, similarities in pur- 
poses and relatedness to the national en- 
deavor (as the 1962 convention in San 
Francisco) have been assured by a three- 
day planning session for all chairmen held 
last October 7-9 in Chicago. In general, 
the all-pervading theme or focus of atten- 
tion will be “the learner in science.” The 
schedule of these regional conferences is 
given below, together with detailed re- 
ports of the first three meetings. 

June 22-24. Honolulu, Hawaii. Chair- 
man: Teruo Masatsugu, Department of 
Public Instruction, P.O. Box 2360, Hon- 
olulu. 

August 25-26. Salt Lake City, Utah. 
Chairman: LaVar L. Sorensen, Salt Lake 
City Schools, 440 East First South Street, 
Salt Lake City. 

September 4-5. Stillwater, Oklahoma. 
Chairman: Lucile Berlin, Tulsa Public 

‘ Schools, 2829 South Peoria, Tulsa 14. 

September 8-9. Chapel Hill, North 
Carolina. Chairman: John B. Chase, Jr., 
School of Education, The University of 
North Carolina, Chapel Hill. 

September 22-23. Lincoln, Nebraska. 
Chairman: James A. Rutledge, University 
High School, University of Nebraska, 
Lincoln 8. 

September 28-30. Minneapolis, Min- 
nesota. Chairman: J. Hervey Shutts, Min- 
neapolis Public Schools, 807 N.E. Broad- 
way, Minneapolis. 

October 6-7. Boston, Massachusetts. 
Chairman: Ralph E. Keirstead, State De- 
partment of Education, P.O. Box 2219, 
Hartford, Connecticut. 

October 13-14. Cincinnati, Ohio. Chair- 
man: Kenneth E. Vordenberg, Cincinnati 
Public Schools, 608 East McMillan 
Street, Cincinnati 6. 
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October 13-14. Portland, Oregon. 
Chairman: John S. Hutchinson, Portland 
Public Schools, 631 Northeast Clackamas 
Street, Portland 8. 

December 27-30. Denver, Colorado 
(annual meeting with the American As- 
sociation for the Advancement of Science, 
and other science teaching societies). Co- 
ordinator: Sam S. Blanc, Gove Junior 
High School, Denver. 


Meeting in Hawaii 


“Toward Quality Teaching in Science” 
is the theme for the first regional con- 
ference to be held in Hawaii (fiftieth 
State of the Union) at the Hilton Hawai- 
ian Village Hotel and at the University of 
Hawaii, June 22-24, 1961. This three-day 
meeting will precede the regular summer 
session of the University of Hawaii, thus 
enabling the participants to take advan- 
tage of courses at the University, if in- 
terested. 

A maximum of 700 participants has 
been set and well over 500 elementary 
and secondary teachers, supervisors, and 
administrators of Hawaii have already 
indicated their interest. Science teachers 
and others from the remaining forty-nine 
states, especially those in California, 
Washington, and Oregon are cordially 
invited to attend. For information and 
reservations, write to Terry Masatsugu, 
Chairman, Hawaii Regional Conference, 
P. O. Box 2360, Honolulu 4, Hawaii. 


Program 


General Sessions: Addresses on “To- 
ward Quality Teaching in Science” and 
“The Impact of Science on Society.” 

Concurrent Session, Elementary: On 
Oahu, 20 interesting field trips; 20 work- 
shops in different subject areas; “Here’s 
How I Do It” sessions; addresses on 
“Problems and Practices in Elementary 
Science”; and “How to Conduct Experi- 
ments.” 

Concurrent Session, Secondary: Pres- 
entations and discussions of programs in 
physics (Physical Science Study Com- 
mittee), chemistry (Chemical Education 


Material Study and Chemical Bond Ap- 
proach), biology (Biological Sciences 
Curriculum Study), and general science 
(Earth Science); subject area meetings on 
the techniques and uses of scientific in- 
struments; demonstrations in biology, 
physical science, and general science. 

Exhibits: Science supply houses, audio- 
visual companies, and publishing com- 
panies. 

Films: Showings of elementary science, 
biology, chemistry, physics, and general 
science films. 

Socials: Two luncheons and one ban- 
quet (Chinese dinner). 

Resource People: Robert A. Rice, 
president, NSTA; J. Arthur Campbell, 
Director, CHEM; Kent Wilson, Director, 
CAB; Arnold Grobman, Director, BSCS; 
Albert Piltz (tentative), Specialist in 
Elementary Science, U.S. Office of Edu- 
cation; Kenneth Davis, PSSC; Walter 
Thurber (tentative), Elementary Science, 
Syracuse University; members of the 
Hawaiian Academy of Science and the 
University of Hawaii Science Department 
for workshops and demonstrations. 


Rocky Mountain Meeting 


The Rocky Mountain Regional Con- 
ference, second meeting of the year, will 
be held in Salt Lake City, Utah on the 
University of Utah campus, August 25 
and 26, 1961. Teachers from Utah, Idaho, 
Nevada, Arizona, Wyoming, and Colo- 
rado will participate. The theme of the 
meeting is “Learning Science, an Indi- 
vidual Process.” The various sessions are 
planned to focus attention on “the 
learner” and promise to provide a chal- 
lenging discussion for science teachers at 
the elementary, secondary, and college 
levels. 

Among other nationally prominent 
scientists and educators will be Calvin W. 
Taylor, professor of psychology at the 
University of Utah. Dr. Taylor organized 
and was principal investigator of the 
1955, 1957, and 1959 national research 
conferences, supported by the National 
Science Foundation grants, on “The 
Identification of Creative Scientific Tal- 
ent.” Panel discussions featuring students, 
or “learners,” and led by psychologists 
working with Dr. Taylor, will also be in- 
cluded in activities of the first day. 

A banquet is planned for the evening 
in the spacious air-conditioned ballroom 
of the new Student Union Building on 
campus. Guest speaker will be Henry 
Eyring, world-renowned chemist and dean 
of the graduate school, University of 
Utah. 

The “Here’s How I Do It” sessions, 
which will include various subject areas, 
have been arranged for the morning of 
the second day. All grade levels will be 
covered in these demonstrations by out- 
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standing teachers in the various subject 
areas. Presentations will also be given by 
directors and consultants on three na- 
tional research studies: the Physical Sci- 
ence Study Committee (PSSC), the Bio- 
logical Science Curriculum Study 
(BSCS), and the Chemical Education 
Material Study (CHEM). 

Science teachers attending the confer- 
ence can register Wednesday evening, 
August 24, at 7:00 p.m. and again Thurs- 
day morning, August 25, at 7:30 a.m. in 
the foyer of Orson Spencer Hall where 
the sessions are to be held. The entire 
housing facilities on the campus of the 
University will be available to persons at- 
tending. Arrangements must be made 
through Lewis E. Haines, director, Office 
of Housing. For other information, write 
LaVar L. Sorensen, Chairman, Regional 
Meeting, National Science Teachers Asso- 
ciation, 440 East First South, Salt Lake 
City, Utah. 


South Midwestern Meeting 


“The Learner and Science” is the 
theme of the third regional conference 
to be held at Oklahoma State University, 
Stillwater, on September 4-5, 1961. Dr. 
Darrell Barnard, President-elect of NSTA 
will represent the Association. Science 
teachers from Arkansas, Kansas, Mis- 
souri, New Mexico, and Oklahoma, as 
well as those from other states are invited 
to participate. If the vast effort toward 
the improvement of the program of sci- 
ence education in elementary and sec- 
ondary schools is to count, it becomes 
imperative that the needs and interests 
of the individual learner be recognized 
and studied. To meet these needs and in- 
terests many things are required: well 
trained and competent teachers; sound 
and inspiring approaches to learning; 
and carefully selected and appropriate 
materials and facilities. Ralph E. Keir- 
stead put it this way: “The uniqueness of 
the learner and his learning process re- 
quires insofar as possible and practicable, 
unique educational procedure specifically 
designed to serve him.” 

Registration begins on Monday, Sep- 
tember 4. “Significant Values of Scien- 
tific Research of Elementary and Second- 
ary Science,” the keynote topic will define, 
in part, this unique educational procedure 
which we seek. The Discussion Orienta- 
tion Program on this day will include 
Curriculum Structure and Development 
of the K-12 Program in Science; Ap- 
proaches to Learning in Science; Labora- 
tory Experiences and Learning in Science; 
Selection, Use, and Storage of Materials 
and Equipment; Better Use of Communi- 
cation Media in Science Learning; Science 
Related Activities; Science Club, Science 
Fair, and Academy of Science. The 
Luncheon Meeting topic, “The Need for 
and the Value of Professional Organiza- 
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Planning Committee for Regional Conferences: (I. to r., First Row) Chase, Keirstead, Hutchinson, 
Masatsugu, and Rutledge. (I. to r., Second Row) Sorensen, Betty Simendinger (1962 Convention Chair- 
man), Barnard (NSTA President-elect), Berlin, Shutts, and Joseph De Pollo (representing Vordenberg). 


tions,” will supply the opportunity to 
study the role of leadership exerted by the 
NSTA in the field of elementary and 
secondary science education. That eve- 
ning at the Banquet Program the “Fron- 
tiers in Science” discussion will take us 
into the tip of the arrow as it penetrates 
the unknown areas of the worid in which 
we live. This look ahead is essential if we 
are to be prepared to meet the world of 
tomorow. 

The second day, Tuesday, September 
5, will include Tours, Films, “How-To- 
Do-It” sessions, discussion group activi- 
ties, and a final conference summary 
session to review the results of the con- 
ference. Each participant will have an 
opportunity to evaluate the contributions 
of the conference and to deliberate on 
the final outcome or make recommenda- 
tions based on the discussions. 

The Keynote Session, Luncheon, Ban- 
quet and Conference Summary Sessions 
will be held in the air-conditioned Stu- 
dent Union Building on campus. Exhibits 
totaling about 35 will also be displayed 
there. The Tours will include visits to the 
Nuclear Reactor; Nuclear Physics Labo- 
ratory; Radio-chemistry Laboratory; Bio- 
chemical Research Facilities; Biological 
Radiations Research, Radioisotopes, and 
Radiation Laboratory; Computing Cen- 
ter; and Science Department Labora- 
tories. 

Housing at the Union Club will accom- 
modate near 200 persons. The cost is 
about $4 per day. Also available are the 
University dormitories which will take 


care of 300-500 persons at a cost of 
$1.50 per day. For housing arrangements 
write to Robert Fite, Oklahoma State 
University, Stillwater, Oklahoma. 


Chapters and Affiliated Groups 


Final approval has been accorded to 
criteria and procedures proposed for the 
enrollment of chapters of NSTA and for 
the continuation or enrollment of affili- 
ated groups. Steps toward this goal have 
included authorization by the NSTA 
Board of Directors (see October 1960 
TST, p. 45), study and recommendations 
by a special committee, field conferences 
involving many persons and groups, and 
finally, review and approval by the Execu- 
tive Committee. Copies of the plan have 
gone to presidents of all groups currently 
affiliated with NSTA, about seventy-two 
in all. Several state groups have already 
taken action to “put on another hat” and 
consider themselves as chapters of NSTA. 
State, regional, or national groups that 





Research Fellowship 


The American University an- 
nounces the Chesapeake Instrument 
Corporation Research Fellowship for 
the advancement of The Science of 
Underwater Sound. The annual sti- 
pend is $2000. 

Send applications to Dr. Mark 
Harrison, Department of Physics, The 
American University, Washington 16, 
D.C., by May 1, 1961. 
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The Truly Portable..... 


Classroom Science Table 


CHECK THESE FEATURES 
1. Full Size 48” x 24” chemically resistant top with safety metal edge 
flange. 
2. Sturdy all metal base cabinet. 
3. Easy-Roll Castors — Two Fixed and Two Swivel With Brakes for 


quick maneuverability and stability. 


4. Large, two gallon, water supply in unbreakable bottle with easy 
operating long life marine pump—plus two gallon unbreakable 
waste collector bottle. 


5. 1044” Stainless Steel Sink with Swing Spout. 
6. Threaded Flush Plates For Support Rods. 


7. Sectional Support Rods of plated steel—Threaded to assemble 
without tools. Disassemble into fifteen inch lengths for Convenient 
Storage in Drawer. (Six lengths and two clamps included with 


each table. ) 


8. Six Outlet Electric Supply with fuse, switch, indicator light and 
fifteen foot extension cord, U-Ground and adapter plug. 


9. Safe Arrival and Satisfactory Performance Guaranteed. 


eG eee te ee $248.00 








Cambosco Weather Station 


Designed to meet the need for precision equipment to measure and 
record the factors that make up “Weather’’, Cambosco now offers two 
units — the basic Weather Center for elementary study and the com- 
plete Weather Station for more advanced work. 





The Weather Center (shown on left) includes: 
1—Triple Scale Aneroid Barometer...No. 67-305....$51.50 
1—Wind Velocity Meter........ ..No. 67-49 .... 64.50 
1—Wind Direction Indicator ...No. 67-50 .... 84.50 


The Complete Weather Station including 
the above plus thermometer, rain 
gauge, hygrometer, recording tem- 
perature and barometric pressure in- 


struments, psychrometer_ . ..No. 67-55....426.00 


The safe arrival and satisfactory performance of all instruments is 
guaranteed by Cambosco. 





CAMBOSCO SCIENTIFIC CO., INC.; 
37 ANTWERP ST. ® BRIGHTON STATION ® BOSTON, MASS. 
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ACS-NSTA EXAMINATIONS 


IN HIGH SCHOOL CHEMISTRY 


FOUR TESTS 
Now Available 


FORM N- Released in 1957. Two parts. Part I—45 items, 45 minutes; Part 
II—45 items, 45 minutes; Total—90 items, 90 minutes. 


FORM 1959- Released in 1959. Two parts. Part I—50 items, 40 minutes; Part 
O 959 II—50 items, 40 minutes; Total—100 items, 80 minutes. 


FORM 19598S- This is a scrambled form released in 1960. Contains the identical 
959 items as Form 1959, but in a different sequence and different order 
of responses to prevent direct copying. 


FORM 196]-_ Released in March 1961. Two parts. Part I—50 items, 40 minutes; 
Oo 9 Part II—50 items, 40 minutes; Total—100 items, 80 minutes. The 
latest test in the series of High School Chemistry Examinations. 


The tests cover a one-year course in high school chemistry. 
The parts of each test are parallel and may be administered separately. 


Constructed by a Subcommittee of 45-60 high school teachers appointed jointly by the 
American Chemical Society and the National Science Teachers Association. 


Over 120,000 high school students were tested in the 1960 testing program. 


Extensive norms from previous testing programs are supplied with the tests, free of 
charge. 


HOW THE TESTS MAY BE OBTAINED! 


The tests are confidential and may be used only by authorized chemistry teachers and 
administrators. Every request for the tests will be checked for authenticity. Please order 
through the official chann als of the school system in purchase order form. Allow ample time 
(two weeks or more) after placing the order. 


Prices—Test Booklets: $4.00 per package of 25. 
Answer Sheets: $1.00 per package of 25. 
Scoring Stencil : $0.25 each. 

Specimen Set: $0.50 each. 


w A booklet describing these tests and the entire testing program is available upon request. 
rite to: 


EXAMINATIONS COMMITTEE—ACS 
University of South Florida 
Tampa 4, Florida 





may not have been reached directly are 
hereby invited to seek more information 
from NSTA and to give consideration to 
joining this movement to strengthen 
further the voice of science teachers in 
America. 


FSAA, 1961 


About 198 students scattered through- 
out the country are being advised daily 
of their success as winners of regional 


awards in the 1961 (tenth annual) Future 
Scientists of America program of Science 
Achievement Awards. Also, 2000 others 
will receive honorable mention certifi- 
cates. Judging committees in the eleven 
geographic regions have been reviewing 
a total of some 6000 entries and promise 
to have the results ready to report by 
mid-April. Meanwhile, efforts are under 
way to enlarge the program and widen 
its sponsorship for 1962 and ensuing 
years. Conferences have been held with 
representatives of more than thirty scien- 
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now La4- olf BRINGS YOU... 


FUSED METERS SAFE FOR STUDENT USE! 


Here's a Buck Engineering break-through that will end continuous drain on 
your science funds for repair or replacement of burned out electrical meters. 

This revolutionary feature incorporated in a brand new line of meters (de- 
signed expressly for educational work) makes the Lab-Volt Companion Line a 
must for every science program. 


COMPLETE PROTECTIOM from electrical damage by replaceable fuses. Students may use these 
units without supervision, as they can't be burned out, even when misused. 





FUNCTIONAL Selection of ranges insures easy reading of all values throughout the entire 
range of every meter. Border-to-border scales are up to 28% larger than older models and are 
not obscured by pointer or shadows. Units may be used horizontally or vertically and stack 
compactly for storage. All connections are made through five-way binding posts. A schematic 
diagram on front panel adds educational value. 


DURABLE Sealed mechanisms provide complete protection against moisture and dirt, insuring 
continuous accuracy of 2%. 

Jeweled moving parts insure long life with free movement. Construction is of heavy gage, 
cold rolled steel, finished in scuff-proof vinyl. 


ECONOMICAL Complete metering service is provided by only five competitively priced, multi- 
range models (A.C. and D.C. voltmeters and ammeters, and D.C. galvanometer). 


SEND OR PHONE TODAY FOR COMPLETE INFORMATION 


Lob-|/olt SCIENCE EQUIPMENT >. 


=" \ 
BUCK ENGINEERING COMPANY, INC. \<-* 


36 Marcy St Freehold, N. J. HOpkins 22-1111 











tific and engineering societies, several 
among which have already indicated a de- 
sire to become co-sponsors of the FSAA 
awards program. As is well known, the 
American Society for Metals initiated the 
program in 1952 and was the sole sponsor 
through 1960, investing a total amount of 
approximately $160,000 in this effort to 
help produce tomorrow’s scientists, engi- 
neers, and other technically trained 
personnel. 


FSA Organization 


The first year of FSA is drawing to a 
close. Success seems to have crowned the 
efforts of all concerned. More than 700 
FSA chapters enrolling in excess of 
20,000 students have been installed since 
October. Chapter sponsors and all NSTA 
members are reminded that charter fees 
and annual dues cover only part of the 
costs involved in providing FSA services 
and materials. Contributions by business- 
industry organizations go a long way to 
make the program possible. Contributions 
to FSA and other facets of the total NSTA 
program since the last listing (November 
1960 TST) are as follows: 


Financial Contributions 


Allied Chemical Corporation 

American Can Company 

American Cyanamid Company 

American Dental Association 

American Society for Metals 

American Telephone and Telegraph Com- 
pany 

The Bendix Company 

CIBA Pharmaceutical Products, Inc. 

E. I. du Pont de Nemours & Company, 
Inc. 

Eli Lilly and Company 

Ethyl Corporation 

Field Enterprises Educational Corpora- 
tion 

Fisher Foundation 

The Gillette Company 

Gulf Oil Corporation 

The Grover Hermann Foundation 

Hercules Powder Company, Inc. 

International Harvester Company 

Johnson & Johnson 

The Johnson’s Wax Fund 

Kewaunee Manufacturing Company 

The Maytag Company Foundation, Inc. 

Merritt-Chapman & Scott Foundation, 
Inc. 

Monsanto Chemical Company 

National Cancer Institute 

The National Cash Register Company 

The National Foundation 

National Science Foundation 

Noble and Noble Publishers, Inc. 

Owens-Illinois Glass Company 

Ohaus Scale Corporation 

Parke, Davis & Company 
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The Pittsburgh Plate Glass Foundation 


Teacher Science Study Tour 
The Procter & Gamble Fund 


The complete report of NSTA’s 1960 EDITOR’S NOTE: The name of 


Raytheon Company European Science Study Tour for teach- : 

. ; ee , the school under the byline head- 
Roberts Dairy Company ers is now available. Comprised of more aie On | rs r B ion 
Rohm & Haas Company than 20 separate accounts of conferences, 


was inadvertently picked up in 
the February 1961 issue, page 15. 
Mr. Berger is a science teacher at 
the Lafayette High School, Brook- 
lyn, New York. (See article “De- 
veloping Concepts in High School 
Chemistry.”) 


Royal McBee Corporation 

Scientific Apparatus Makers Association 
Shell Companies Foundation 

Signal Oil and Gas Company 

Standard Oil Company of California 
Standard Oil Company (New Jersey) 
Stauffer Chemical Company 


places visited, and other tour features, the 
publication gives invaluable insights into 
science and science teaching as observed 
in Scotland, England, and five Western 
European countries. It is priced at fifty 
cents to cover costs of duplication and 
mailing. Order directly from NSTA; only 


Vanadium-Alloys Steel Company 
Victor Chemical Works 

West Virginia Pulp and Paper Company 
Western Electric Company, Inc. 


International Activities 


Youth Science Study Tour 


Selection has been made of Millard 
Harmon as leader of the Youth Science 
group of five students attending the 
Third Interna- 
tional Youth Sci- 
ence Fortnight in 
England, July 21- 
August 4. Mr. 
Harmon has 
taught for two 
years in the U.S. 
Armed Forces 
school in West 
Germany, and is 
currently teaching 
in the Newton, 
Massachusetts 
public schools. It is expected the event 
will attract about 600 students, aged 16 to 
19, from fifteen different countries along 
with our group. The program will con- 
sist mainly of addresses by eminent British 
scientists, “brain trust” panels, discussions 
by the students, visits to scientific mu- 
seums, laboratories, and historic spots, 
and various social and recreational ac- 
tivities. During the continental tour, visits 
will be made to places of special interest 
to science students as well as to other 
cultural attractions. 

A pilot-run international | outh activity 
for NSTA, this venture has been made 
possible by a grant from Scholastic Maga- 
zines, Inc., publisher of Science World. 
The money will be used to provide travel 
scholarships of $350 each for the five stu- 
dents and to cover expenses for an adult 
leader who will accompany the group. 

Should this undertaking prove success- 
ful, every effort will be made to continue 
and enlarge the program. It may become 
an annual event under the Future Scien- 
tists of America program and thus enable 
us to widen the opportunity for qualified 
youth to take part in International Youth 
Science Study tours. 





Millard Harmon 
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prepaid orders accepted. 
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STUDENTS CONTROL ELECTRICAL EXPERIMENTS 


IN NEW JERSEY HIGH SCHOOL 


Dr. Piel says, “My work as consultant to the Physical Science Study Committee 
has made me very much aware of the widespread need for a simple, dependable 
means of providing variable AC and DC electricity for student experimentation”. 


“We've used Lab-Volt Power Stations here at East Orange High since the 
completion of our new Science facilities, and these “built-in” units have proven 
to be completely safe and practical for student use. Each student controls sufficient 
A.C. and D.C. electricity at his work station to complete any electrical experiment 
in our curriculum quickly and efficiently. | believe that most modern science pro- 
grams would be enhanced by these versatile student-controlled units.” 

Lab-Volt Power Stations are available in portable or installed form and 


require only standard 120 volt AC to deliver complete variable AC and DC 
electrical service. 


SEND NOW FOR COMPLETE INFORMATION. YOUR REQUEST ON 
INSTITUTION LETTERHEAD WILL BRING 34 PAGE CATALOG, COMPLETE 
WITH 8 DETAILED AND DIAGRAMED ELECTRICAL EXPERIMENTS. 


Lob-|folt SCIENCE EQUIPMENT 


Division of 


BUCK ENGINEERING COMPANY, INC. 


36 Marcy St. Freehold, N. J 


HOpkins 2-1111 
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WHY JULIUS SUMNER MILLER CAME TO CENCO 
WITH HIS NEW IDEA... 


Julius Sumner Miller, Professor of Physics at E] Camino 
College, California, came to Cenco with ideas for four proved 
teaching devices which would stimulate student interest and 
demonstrate important laws in physics. Cenco engineers, in 
collaboration with Professor Miller, have designed and devel- 
oped these new devices... a thermal expansion apparatus...a 
temperature coefficient of resistance apparatus . . . a rocket 
propulsion demonstrator . . . and a triple track inclined plane. 


These teaching aids fit into any physics course. They are stur- 
dily built for student use and of large dimensions for lecture 
demonstration. Professor Miller is typical of scientists in both 
the teaching profession and in industry who come to Cenco 
and find a cooperative atmosphere for the development of new 
ideas. This is another example of new laboratory instruments 
from Cenco to aid in teaching the fundamentals of science. 


CENTRAL SCIENTIFIC 


A Division of Cenco Instruments Corporation 
1718-0 Irving Park Road « Chicago 13, Illinois 
Mountainside, N. J, Montreal Santa Clara 
Somerville, Mass. Toronto Los Angeles 
Birmingham, Ala. Ottawa Vancouver Houston 
Cenco $.A., Breda, The Netherlands Tulsa 


New Miller devices: 
Thermal expansion 
apparatus No. 77430, 
$49.50 (top left); temper- 
ature coefficient of 
resistance apparatus 

No. 83064, $37.50 (bot- 
tom left); propulsion 
demonstrator No. 76176, 
$29.50 (top right); 
triple track inclined 
plane No. 74870, $69.50 
(bottom right). 











The Intelligent Man’s Guide to Science. 
Isaac Asimov. Volume I, The Physical 
Sciences, 388p. Volume II, The Biological 
Sciences, 464p. Set $15. Basic Books, Inc., 
59 Fourth Ave., New York 3, N. Y. 1960. 


The reviewer classifies these as superb books. 
From the gentle flattery of the title to the 
not-so-gentle expedition into relativity and 
the structure of organic molecules, they de- 
light the eye and cultivate the mind. He says: 
“I began as a skeptic and emerged as a con- 
vert.” As a genuine layman, he was uncertain 
that he could be made to understand the 
growth and grandeur of science. Yet Mr. 
Asimov attempts this very goal and at least 
one reader is convinced that he succeeds. 

True, there were times says the reviewer 
“when he lost me, but with hard work I was 
usually able to catch up again.” It was dif- 
ficult to see how the parallax of Venus was 
calculated by measuring from various points 
in Europe the time it took to cross the face 
of the sun. But Mr. Asimov has chosen his 
“toughies” with skill. He takes his reader by 
the hand and shows him, step by step, some 
of the rational developments which have 
brought mankind to an unprecedented power 
to understand, predict, and act. 

J. Robert Oppenheimer holds that the 
frontier of science is so distant from the non- 
scientist that he can never understand the 
nature or the excitement of scientific in- 
quiry; even scientists in other fields cannot 
understand. This intellectual privatism 
bothers me. Not that I pretend that lay- 
men like myself can accompany such scien- 
tists. But it seems reasonable that any science 
must develop a kind of generalized insight, a 
view of the world, and that it should not take 
years of study to acquire at least some under- 
standing of that insight and how it was 
obtained. Take, for example, the astrono- 
mer’s view of space. An educated man today 
must understand this view, he must compre- 
hend the minuteness of the solar system and 
of the earth. He must see man as the speck 
he is, poised on a grain of sand in a galaxy 
which is itself lost in the galaxies of galaxies. 

How did man learn that he is not the 
center of the universe, the lord of creation? 
Maybe the student does need more mathe- 
matics than that of the average layman to 
know the answer to the question. Mr. 
Asimov, however, provides a lot of help and 
insight. It is possible to understand the logic 
of the parallax (Halley’s computations on 
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Venus aside), and to see how the magnifi- 
cent research on the Cepheid Variables led to 
the rational development of new concepts of 
distance. Leavitt and Shapley and Hubbell 
make sense to me now. I am no astronomer, 
but I am better educated than I was. 

Dr. Einstein is more comprehensible now. 
To one whose roots are in Newtonian 
physics, it seemed impossible that any human 
mind could have developed the strange con- 
cepts of relativity. The mathematics of rela- 
tivity are still out of reach. But the Lorentz- 
Fitzgerald equations and the seminal con- 
tributions of Max Planck at least make 
Einstein’s contributions seem human. 

Reviewing these books has been an enjoy- 
able task. A teacher of science who feels the 
need for a broad look at fields outside his 
specialties would do well to start here. A 
bright high school student would surely find 
profit in these pages. Parents who want their 
children to see the magic and mystery of 
science would do well to try these excellent 
volumes as an investment. If a wider general 
conception of science and its central role in 
our future were to result, we would have Mr. 
Asimov and his publishers to thank for an 
outstanding achievement. 


JAMES E. RUSSELL 
Secretary, Educational 
Policies Commission, NEA 


The Lower Animals. Living Invertebrates of 
the World. Ralph Buchsbaum and Lorus J. 
Milne in collaboration with Mildred 
Buchsbaum and Margery Milne. 304p. 
$12.50. Doubleday and Company, Inc., 
575 Madison Ave., New York 22, N. Y. 
1960. 

With 144 full color and 148 black-and-white 
reproductions of photographs of living in- 
vertebrates, this book is an artistic tour de 
force. But it is no mere picture book. The 
reputations of the authors for accurate and 
arresting presentation of biological informa- 
tion is furthered by the excellent and exten- 
sive text. 

The aim of the authors is to introduce that 
vast array of animals which, because they 
have no backbones, are cavalierly lumped 
together by man as invertebrates. As the 
authors state: “The phrase ‘spineless as a 
jellyfish’ is meant to epitomize the flabby in- 
vertebrate way of life.” Flabby, indeed. The 





invertebrates outnumber, outvary, and, while 
more ancient, may outlast the vertebrates. 
These fascinating animals, except for the in- 
sects, are presented phylum by phylum, class 
by class, from protozoa to protochordata. 

In spite of limited space, the authors avoid 
producing a mere catalogue and present 
significant facts about the natural history of 
these beasts. The captions for the figures are 
in simple language. The text is more difficult. 
Many technical terms are used without inter- 
ruption for definitions. “Common names” 
for groups and species are usually supplied, 
but scientific names are used unflinchingly. 
In other words, there is no writing-down to 
a presumed level of ignorance. The result 
should be satisfying to biologists. 

Except for the pictures, the book is not 
likely to become a popular bedtime com- 
panion. In the preface, the authors note. 
that recent developments in photography and 
skin-diving allow an unprecedented chance 
to observe marine life, which is predomi- 
nantly invertebrate. This book should edu- 
cate and encourage devotees of these activi- 
ties. It should also give information and 
pleasure to naturalists who appreciate the 
kaleidoscopic colors, fascinating forms, and 
amazing habits of the animals which have 
succeeded without backbones. 


HUBERT W. FRINGS 

MABLE FRINGS 

The Pennsylvania State 
University 

University Park, Pennsylvania 





MICROSCOPES! 


Precisioned for Research . . . 
Engineered for Performance .. . 
Model 


LKA 98500 


(in lots of 5— 
$76.50) 


del 
LKs, 211900 
(in lots of 5— 


$107.) 
Compare Cri- 
terion’s line of 


microscopes & ac- 

cessories for defi- 
. nition, includes so- 

ciety standard con- 
struction, coated precision eyepieces, 
extra large stage, safety slide stop. 
Aperture disc diaphragm, built in con- 
denser NAO 65, plane & concave mirror 
50MM. Excellent for classroom teaching, 
research, industry. Other microscopes 


from $39% to $450, 


1-— Mail coupon today for illustrated brochure — -, 
Criterion Manufacturing Co., Dept. THM-6 | 
331 Church St., Hartford, Conn. ; 

0 Please send me complete information , 
1 

! 

! 

1 

! 





! 
I 
\ 
I 
1 about your model LKA and LKJ class- 
i room teaching microscopes. 
'  {] Please send me brochure describing your 
complete microscope line. 
Name 
y Title 
| Address 
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LABS laboratory Panel System 


provides a separate power supply for each work area. Each student 
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or group of students working independently can then progress at 


the most efficient rate. 








AD-LAB is not one unit, but a system of MODULAR compon- student circuiting and help him understand the function of 
ents which the student himself assembles to give him the each unit. 
power he needs for his work. Students learn by doing with AD-LAB Laboratory Panels 


Circuits printed on the face of each component teach the 


For more information write: ARIEL DAVIS MANUFACTURING CO. 
Department H461 3687 South State Street 
Salt Lake City 15, Utah 
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All About Undersea Exploration. Ruth 
Brindze. 146p. $1.95. Random House, Inc., 
457 Madison Ave., New York 22, N.Y. 
1960. 

Another “All About” book concerning 
earth’s last frontier. Chapter headings in- 
clude: The World beneath the Sea, Fathom- 
ing the Ocean’s Secrets, Scientists at Sea, 
Helmet and Scuba Diving, Descent by Bathy- 
sphere and Bathyscaphe, Exploration by 
Submarine, Treasure Hunters on the Bottom, 
Underwater Photography, The Search for 
Oil beneath the Sea, Wiring the Oceans, and 
Earth’s Last Frontier. More than sixty illus- 
trations make vivid the historical progress of 
undersea exploration. Technical terms are 
well defined. Emphasizes that much is yet to 
be learned about the seas. Suggestions for 
further reading are given. This book has 
reading for both pleasure and information 
from the advanced elementary level through 
the junior high school. 


The Earth beneath the Sea. Francis P. 
Shepard. 266p. $5. The Johns Hopkins 
Press, Baltimore, Md. 1960. 

The author tries to make it possible for 
people with little technical knowledge in 
oceanography to understand and become 
familiar with such things as wave move- 
ment, coral reefs, the ocean bottom, and 
continental shelves. He brings to life the 
drama beneath the sea. Personal experiences 
are fused with a deep understanding of this 
subject to provide hours of fascinating read- 
ing which stimulates interest. 


All About Fish. Carl Burger. 140p. $1.95. 
Random House, Inc., 457 Madison Ave., 
New York 22, N.Y. 1960. 

One of the volumes in the “All About” 

series. Chapter headings are: What Is a 

Fish, Anyway?; In the Beginning, Sea Ser- 

pents and Monsters; Some True Fish Tales; 

Saltwater Fish; Freshwater Fish; Part-time 

Residents; Fish of the Coral Reefs; Fish for 

Dinner; Fish for Pets; and Fishing for Fun. 

Covers many of the outstanding points of 

ichthyology. Well written to stimulate an 

interest in this field among elementary and 
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junior high age students. Excellent illustra- 
tions are also an asset. 


Leadership for Science in the Elementary 
School. California Association for Super- 
vision and Curriculum Developments. 88p. 
$2.50. 1705 Murchison Drive, Burlington, 
Calif. 1960. 


A handbook for teachers, administrators, 
consultants, and supervisors that is a real 
contribution to the literature. It is a manual 
packed with practical ideas and prepared by 
educators who give of their personal experi- 
ences. These have been carefully evaluated 
and skillfully summarized to give the reader 
a thoughtful analysis in compact form. In- 
cludes suggested sources of further informa- 
tion and good in-service suggestions. Illus- 
trated. 


Dragonflies and Damselflies. Mary Geisler 
Phillips. 96p. $2.50. Thomas Y. Crowell 
Company, 432 Fourth Ave., New York 16, 
N.Y. 1960. 


Chapter headings include: How to Name an 
Animal, The Dragonflies—Anisoptera, The 
Life of a Damselfly, Wing Veining and 
Odonata, In the Fields, and Preserving and 
Mounting Odonata. The morphology of the 
two suborders is clearly presented by text 
and excellent line drawings. Taxonomy, 
anatomy, and some ecology are described 
in a manner well-suited to the younger 
reader. The chapters which cover collecting 
and preserving specimens should be particu- 
larly helpful to the beginner. Addresses of 
several supply houses are given as well as 
an extensive bibliography and an index of 
the plants which appear in the illustrations. 
The book would be an asset to the biology 
teacher’s reference shelf. 


Careers and Opportunities in Science. Philip 
Pollock. 194p. $3.95. E. P. Dutton and 
Company, Inc., 300 Fourth Ave., New 
York 10, N.Y. 1960. 

This rewritten version of an earlier edition, 

Careers in Science, by the same author, pre- 

sents an excellent survey of the general 

characteristics and qualifications of scientists. 

Covers in detail career opportunities in 

physics, chemistry, atomic energy, geology, 

biology, medical research, and conservation. 

Also contains an excellent chapter outlining 





Nevaco’s 
unique 


= 


‘clean sweep’ 
means longer 
service at 


top efficiency ! 


Because the rotor is swept clean 
by the exhaust vane and bathed in 
oil prior to each vacuum cycle, 
Nevaco pumps give longer peak 
efficiency service. Rugged, reliable, 
economical. Built for years of 
heavy duty service in laboratory 
and industrial use. Specify Nevaco. 


MANY MODELS + WRITE FOR DETAILS 


Nelson Vacuum Pump Company 


2133 Fourth Street 
Berkeley 10, California 
THornwall 8-2277 
Direct Distance Dialing 
Code 415 


Representatives in Principal Cities “s 
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Wilkens-Anderson has earned its place 
as specialist in Apparatus for Semi- 
Micro chemistry . . . through the years 
authors have looked to us for the pieces 
which made their Semi-Micro text books 
and manuals so successful and easy to 
use! Seven text books now show WACO 
S-M apparatus! 


WEISBRUCH-WACO 
Reageni Bottle Tray 





According to 

SEMI-MICRO LABORATORY 

EXERCISES In High School 
Chemistry, by Fred T. Weisbruch. 


Holds complete set of student reagents 
in WACO Reagent Bottles, in rows. 
Made of hard maple and birch, a perm- 
anent piece used many years. Size 12 x 
10% x 1% inches. Without bottles, $3.25 
each . . . in dozen lots $2.95 each. 
Specify Cat. No. T 10490-1. 


HAND FINISHED SPATULAS 


Perfectly shaped spatulas for Semi- 
Micro Qualitative and Organic Chemis- 
try. WACO Monel Spatulas are nicely 
balanced, permanent pieces. Glassware 
breakage is reduced, as scratching is 
eliminated. 


No. T-7027. WACO Monel Spatulas 175 
mm, long. Slightly dished tip to hold 
crystals. $3.10 per doz., $24.00 per 100. 


At the price, WACO Spatulas 
class as “‘Non-Returnables!”’ 


WRITE TODAY FOR 2 
FREE BROCHURES... 


¢ Complete Catalog WACO Semi-Micro 
Apparatus, Vol. T. 


¢ Listing of S-M Apparatus according 
to SEMI-MICRO LABORATORY EX 
ERCISES In High School Chemistry, 
Fred T. Weisbruch. 


LABORATORY SUPPLIES AND EQUIPMENT 


WILKENS-ANDERSON CO. 


CHICAGO S51, KL 


452 Ww. DIV 





SEMI-MICRO 
APPARATUS 





scientific careers for women. Appendices in- 
clude: salaries of scientists, lists of colleges 
and universities offering science courses, and 
science courses available in the armed serv- 
ices. Recommended for junior and senior 
high ages. Of value to science teachers and 
career counselors. 


The Space Guidebook. William J. Weiser. 
322p. $4.75. Coward-McCann, Inc., 210 
Madison Ave., New York 16, N.Y. 1960. 

A book with an unusual type of organization. 

Chapters are organized around pertinent 

questions about space and its exploration. 

Answers follow each question. This type of 

organization should stimulate students to 

think before reading the answer. Major 
topics outline the origin of the universe; the 
planets and other bodies in space; problems 
that man faces in conquering space; rocket, 
missile, and satellite development; and in- 
struments used to study space. The appendix 

contains a biography of each astronaut, a 

box score of space probes, and a table of 

facts about the solar system. Useful for 
junior and senior high science classes. 


Time for You. Duane Bradley. 110p. $2.75. 
J. B. Lippincott Company, East Wash- 
ington Square, Philadelphia 5, Pa. 1960. 

The author describes the development of the 
Julian and Gregorian calendars, as well as 
the concepts which underlie the Egyptian, 
Mayan, Greek, Japanese, and other systems 
of telling time. Written in clear, simple lan- 
guage and accompanied by many illustra- 
tions and diagrams, the story outlines one 
of man’s most complex discoveries. Recom- 
mended for the upper elementary grades. 


Pasteur and Modern Science. Rene Dubos. 
160p. 95¢. Doubleday Anchor Books. 
Order from Wesleyan University Press, 
Inc., Columbus 16, Ohio. 1960. 

Depicts the life and work of Louis Pasteur. 
Descriptions of his important discoveries are 
given. His work in crystallography, pasteur- 
ization, fermentation, and a host of other 
areas gives the reader an insight into Pasteur’s 
amazing personality. Designed as a supple- 
ment to advanced biology or physiology 
courses on the high school level. 


The Space Encyclopedia. Harold S. Jones 
et al. 288p. $8.95. E. P. Dutton and Com- 
pany, Inc., 300 Fourth Ave., New York 
10, N. Y. 1960. 

A comprehensive volume which contains 

many definitions of “Space Age” vocabulary. 

Excellent diagrams or illustrations are used 

to supplement the more difficult concepts. 

Major areas covered by the book are astron- 

omy, space medicine, rocketry, satellites, 

and space research. Recommended for 
junior and senior high school science classes. 


Handbook of Chemistry and Physics. Forty- 
Second Edition. Charles D. Hodgman, 
Editor-in-Chief. 3482p. $12. The Chemical 
Rubber Publishing Company, Inc., 2310 
Superior Ave., N. E., Cleveland, Ohio. 
1960. 


Probably every science teacher knows this 
as a complete reference covering mathe- 


matics, physics, and chemistry. In the forty- 
second edition many new tables are in- 
cluded, and regularly featured tables are 
brought up to date. The index is complete 
and easy to use. An authoritative standard 
reference. It would be difficult to find any 
volume including as much _ information. 
Recommended for the reference shelf of 
every high school science department. 


An Introduction to Astronomy. Sixth Edi- 
tion. Robert H. Baker. 364p. $6.95. D. Van 
Nostrand Company, Inc., 120 Alexander 
St., Princeton, N. J. 1960. 


Written as a college textbook for a one- 
semester introductory course in astronomy, 
this work has something to offer teachers 
and advanced high school students. The sixth 
edition brings a standard work up to date 
with material from research on artificial 
satellites and other space probes. Attention 
is given to radio astronomy, and a new look 
at stellar evolution is provided. 


Jenner and the Miracle of Vaccine. Edward 
F. Dolan, Jr. 242p. $3.50. Dodd, Mead 
and Company, 432 Fourth Ave., New 
York 16, N. Y. 1960. 

The life story of Edward Jenner and his 

struggle against smallpox. The book has 

value for high school students because it pro- 

vides an insight into the life and work of a 

great scientist. Recommended as_ supple- 

mentary reading for junior and senior high 
school students. 


Animal Sounds and Communication. Edited 
by W. E. Lanyon and W. N. Tavolga. 
444p. $9.50. American Institute of Biologi- 
cal Sciences, 2000 P St., N. W., Washing- 
ton 6, D. C. 1961. 

Price quoted includes book and 33¥%-rpm 

record with many animal sounds recorded. 

Would not have general appeal. However, 

would be useful to the high school biology 

teacher as reference and might be of some 
special interest to few members of his class. 

Book contains a number of pages presented 

in a symposium on animal sounds and com- 

munications. Groups of animals discussed 
include orthopterans, fish, amphibians, rep- 
tiles, and birds. Initial chapter on techniques 
for recording animal sounds would be help- 
ful to the uninitiated. Record contains 
sounds referred to in the text. Two conclud- 
ing chapters may prove especially useful 
to the high school biology teacher. These 

cover classification of animal sounds and a 

summary chapter which deals with many 

interesting characteristics and features of 
sounds produced by animals. 


Educators Guide to Free Tapes, Scripts and 
Transcriptions. Seventh Edition. Compiled 
and edited by W. A. Wittich and G. H. 
Halsted. 204p. $5.75. Educators Progress 
Service, Randolph, Wis. 1961. 


Latest in the series, this guide is similar to 
the free film listings by the same publisher. 
The 1961 edition contains titles of 12 tapes, 
230 scripts, and 106 transcriptions. Publisher 
states that 155 of the 465 listings are new. 
The “Tape Adventurer” series from the previ- 
ous guide is continued in this edition. Mate- 
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rials listed are primarily suited to the ele- 
mentary grades. Although there is no section 
on science as such, 45 titles under Con- 
servation-Natural Resources are included, as 
well as some other listings suitable for ele- 
mentary school science. Grade levels are not 
indicated in the listings. The guide is in- 
dexed by title and subject and includes source 
information. Recommended as a worthwhile 
source. 


The Story of Alchemy and Early Chemistry. 
John Maxson Stillman. 566p. $2.45. 
Dover Publications, Inc., 180 Varick St., 
New York 14, N. Y. 1960. 


An effective book for those wishing a more 
complete knowledge of the developmental 
steps in the science of chemistry. Embraces 
the history of chemistry from ancient times 
before Christ to the end of the eighteenth 
century. Theories of the ancients along with 
biographies of early chemists are covered. 


Matter and Antimatter. Maurice Duquesne. 
Translated from the French. 128p. $2.25. 
Harper and Brothers, 49 East 33rd St., 
New York 16, N. Y. 1960. 


One of the Harper Science Today Series. 
Topics include: Atomic Theories, Relativity, 
Quantum Theory, Wave Mechanics, Dirac’s 
Theory, Particle Accelerators and High En- 
ergy Physics, Anti-Nucleons, and _ others. 
Contains a concise treatment of the transi- 
tion from classical to modern physics. The 
book traces briefly the evolution of atomic 





Keep Informed on Astronomy 
and Space Exploration 


amb 
TELESCOPE 


The largest astronomical magazine in 
the world. Profusely illustrated, each 
month presenting articles by interna- 
tionally known astronomers, observing 
and telescope making departments, star 
and planet charts, and up-to-date news 
on the fast-moving advances in the 
exploration of the universe. 

Subscription—U. S. and possessions: 1 year, 
$5.00; 2 years, $9.00. Sample copy on request. 


OTHER SKY PUBLICATIONS 


Norton’s STAR ATLAS — Excellent 
handbook to the heavens. The 16 charts 
cover the entire sky, showing over 9,000 
stars to magnitude 6%, nebulae, and 
clusters. Descriptive lists of 500 inter- 
esting objects for viewing with small 
telescopes, and useful data for observ- 
ing the moon, sun, and planets. $5.25 


SPLENDORS OF THE SKY — 36-page 
large picture booklet, with short and 
easy-to-understand captions, designed 
for the beginner. 50¢ 


Also available: Picture sete of the moon and 
celestial objects, star atlases, mape of the 
moon. Write for free descriptive folder A. 


Send check or money order. 


SKY PUBLISHING CORPORATION 


49A Bay State Road, Cambridge 38, Mass. 











theories and devotes a suitable proportion of 
space to the great progress of the early 
twentieth century, the inexorable progress of 
the past fifty years, and the identification of 
anti-particles. A sprinkling of calculus nota- 
tion is included. This is not casual reading, 
and the book is therefore recommended for 
the more advanced high school students. 


How Things Grow. Herbert S. Zim. 64p. 
$2.50. William Morrow and Company, 
Inc., 425 Fourth Ave., New York 16, N. Y. 
1960. 


A well-written short work concerning 
growth by living plants and animals as well 
as growth of nonliving material. The em- 
phasis is on the development of the human 
body. Each page carries black and white 


illustrations and simple charts and graphs to 
explain the text. Topics covered are: Growth 
by Accretion, Growth by Assimilation, Pat- 
terns of Growth, Human Embryology, Rates 
of Growth in Humans, Physical Growth Dif- 
ferences between Males and Females, Mental 
Growth, Emotional Growth, and Sociai 
Growth. This book could be easily read and 
understood by grades 4-7. Excellent supple- 
ment for health or general science classes. 


The Story of the Atom. Mae and Ira Free- 
man. 82p. $1.95. Random House, Inc., 
457 Madison Ave., New York 22, N. Y. 
1960. 


An Easy-to-Read Book. Chapter headings 
include: What Things Are Made Of, The 
Moving Molecules, Smaller Than Molecules, 





Evanston, Illinois 





NEW-—for Secondary School Teachers 


ERFECTIVE READING IN SCIENCE 


by Dr. David L. Shepherd 


A handbook on ways to help 
students read scientific ma- 
terials effectively 


* Lists fundamental skills needed for effective 


reading of the subject area materials 


* Suggests a technique for diagnosing students’ 


proficiency in reading these materials 


* Describes teaching procedures for such skills as 
using parts of a book, locating and using sources 


of information, and correct use of vocabulary 


* Stresses the ability to understand and use scien- 
tific formulas and symbols, and the ability to 


evaluate science materials and draw conclusions 


ROW, PETERSON AND COMPANY 


Elmsford, New York 
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“Successful Science Teaching” 

by Milton Lesser, Science Dept. Chairman 
Written by an experienced science supervisor, this 
book, guides the beginner through the paths of suc- 
cessful lesson planning in secondary schools. 


“Science Experiences for New 

Elementary School Teachers” 

by Donald Salem, Elementary School Sci. Instr. 

A classroom teacher's advice on how to make sci- 

vse teaching meaningful to elementary school stu- 
ents. 


“Discipline — How to Establish & 
Maintain It” 
by Robert L. Schain 


“Practical Classroom Testing” — 
Formulation, Administration, 
Evaluation, Follow-up. 

by Lillian C. Howitt, Ass’t. Principal 
$1.75 per copy. Enclose check or money 


order. Educational discount — 20% on 20 or 
more copies. Institutions billed. 


TEACHERS PRACTICAL PRESS, INC. 
Dept. S 
47 Frank Street Valley Stream, L. I., N. Y. 
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DO LAB EXPERIMENTS 
IN ANY CLASSROOM WITH 


Turner 
Portable Bunsen Burner 





Hundreds of schools are now taking 
science experiments into any classroom 
with the Turner portable bunsen burner. 

it’s the self-contained heating unit 
that requires no gas outlet or hose 
connections. 

The Turner Bunsen Burner is UL ap- 
proved and features a variety of heads 
for different work. Clean burning propane 
gas is contained in the safety-tested dis- 
posable tank. 

Complete with tank of fuel $10.50, 
from your lab or school supply distributor. 


For information and literature write: 


Turner Corporation 
823 PARK AVENUE ° SYCAMORE, ILLINOIS 
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Some Atoms Break Down, Making Other 
Atoms Break Down, Splitting Atoms in Two, 
Atoms Work for You, Power from Atoms, 
Making Atoms Active, Atom Super-Market, 
Atoms for Health, Using Active Atoms, 
More Ways That Atoms Help People. Covers 
these topics concisely, clearly, and in an in- 
teresting manner through pictures and every- 
day examples. Valuable as a library item 
from third grade to junior high school. 


Six Days or Forever? Raymond Ginger. 
224p. $3.95. The New American Library 
of World Literature, Inc., 501 Madison 
Ave., New York 22, N. Y. 1960. 


The author has attempted to present a true 
picture of what actually happened at the 
famous court trial of “Tennessee vs. John 
Thomas Scopes.” He describes how the pro- 
ceedings were influenced by national, sec- 
tional, and state-wide forces. Considerable 
detail is given to William Jennings Bryan’s 
part in the trial. The book should prove in- 
teresting reading for high school and college 
biology students. 


The Plant Kingdom. Harold C. Bold. 114p. 
Paper, $1.50, cloth $2.95. Prentice-Hall, 
Inc., Englewood Cliffs, N. J. 1960. 

This volume continues the excellent series 
in the Foundations of Modern Biology. It 
treats each group of plants completely in 
up-to-date discussions of classifications of 
forms. Line drawings and photographs illus- 
trate the important features under consider- 
ation. The book should be on the reference 
shelf of every biology teacher and is recom- 
mended for the more advanced high school 
students as well. 


Sea Within. William D. Snively. 150p. $3.95. 
J. B. Lippincott Company, East Washing- 
ton Square, Philadelphia 5, Pa. 1960. 

An interesting account of the blood and its 

importance. Much emphasis is given to the 

delicate chemical balance of the blood which 


is necessary for good health. Chemical neces- 
sities such as electrolyte balance, hormones, 
acid-base balance, and others are described, 
and the use of blood examination in disease 
diagnosis is explained. The book also outlines 
the development of the kidneys in man and 
their function in providing a proper osmotic 
balance in body fluids. Recommended for 
high school students in advanced biology or 
physiology classes. 


Caves of Adventure. Haroun Tazieff. 222p. 
$1.45. The Viking Press, Inc., 625 Madison 
Ave., New York 22, N. Y. 1960. 

The author tells the firsthand story of a 

famous French expedition into a labyrinth of 

caves two thousand feet underground in the 

Pyrenees. Not only can this book be read 

and enjoyed for entertainment, but it is also 

rich in authoritative information on the 
science of speleology. Contains sixteen pages 
of excellent photographs. 


PROFESSIONAL 


READING 





“Oceanography 1960 to 1970.” A report 
in twelve chapters which is published by the 
National Academy of Sciences-National 
Research Council. The following are avail- 
able now: Chapter 1—Introduction and Sum- 
mary of Recommendations; Chapter 2— 
Basic Research in Oceanography during the 
Next Ten Years; Chapter 3—Ocean Re- 
sources; Chapter 5—Artificial Radioactivity 
in the Marine Environment; Chapter 6—New 
Research Ships; Chapter 7—Engineering 
Needs for Ocean Exploration; Chapter 8— 
Education and Manpower; Chapter 10—In- 
ternational Cooperation; and Chapter 12— 
Marine Sciences in the United States-1958. 
Chapter 4—Oceanographic Research for De- 





bromine bottle to store as before. 


catalog are: 
Bromiphor 
Mercuric Oxide 


Sodium Nitrate 


LESLIE LABORATORIES ® 





PO}LOS (why pay a high price for it?) 


The Greeks had a word for everything. For example, Bromos (above) means 
“stench”. From this we got the word “bromine”. 

In its free form, it has an extremely irritating odor. But, chemical progress 
is catching up. Bromine is now available in the form of a completely odorless 
solid called BROMIPHOR. In fact, it remains odorless until dissolved and 
acidified. It’s safe, easy to handle, and keeps indefinitely. “A welcome 
relief,” you'll say, “and much less expensive.” 45 grams dissolved in a liter 
of water containing 18 ml of sulfuric acid will instantly produce a liter of 
saturated bromine water for only 40¢. And there’s no partially-filled, smelly 


Leslie Laboratories specializes in low cost chemicals for high school and 
college lab work and demonstrations. Typical prices shown in our current 
shnsihtbRidailersedss dlbiberscsivd $3.50 per 


Potassium Iodide .......... 


Write for your free copy today! 
166 Heath Terrace 


Ib. 
lb. 
lb. 
lb. 


@ Buffalo 23, N.Y. 
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fense Applications, Chapter 9—Ocean-Wide 
Surveys, and Chapter 11—History of 
Oceanography will be published as com- 
pleted. Requests for individual copies may be 
addressed to the Committee on Oceanog- 
raphy, National Academy of Sciences-Na- 
tional Research Council, 2101 Constitution 
Avenue, N.W., Washington 25, D. C. 

“A Summer Chemistry Program for Teen- 
agers.” Journal of Chemical Education, 
38:47. January 1961. A brief resume of an 
experimental summer class in chemistry, 
based on modern orbital theory, that was 
presented to 300 youths aged 11-17. The 
program was evaluated as well organized, 
short, informative, and practical. Excellent 
article for all science teachers who wish to 
assist in encouraging the thirst for scientific 
knowledge exhibited by this age group. 

“Detection of Glycols in Crankcase Oils.” 
Materials: Research and Standards, 1:30. 
January 1961. A well-written, informative 
chemistry experiment in substance separation 
dealing with a topic interesting to any teen- 
ager who ever owned or hoped to own a hot 
rod. Beneficial to science teachers in junior 
and senior high schools for the application of 
scientific principles to a practical, everyday 
situation. 

“The Teaching of Physics in Schools.” Re- 
port prepared for the Office of Scientific and 
Technical Personnel of the Organization for 
European Economic Cooperation. Physics 
Today, 14:30. January 1961. Physics is a 
vital part of our culture, and hence should be 
a part of the education of all children. With 
this as its thesis, the report outlines the 
changes in content that are necessary in the 
physics curriculum of the secondary schools. 
A general outline, based on fundamental con- 
cepts, is also given. In addition, recommenda- 
tions are made relative to teaching techniques 
in physics. 

“Current Teaching Practices and Problems 

in the General Physics Laboratory.” By 
Haym Kruglak. American Journal of 
Physics, 28:791. December 1960. 
In a recent survey conducted in 1000 institu- 
tions, the length of the period, instructional 
methods, evaluation techniques, and enroll- 
ments in college laboratory physics were in- 
vestigated. The article describes the findings 
of the investigation. 


AUDIO-VISUAL 


AIDS 





The Conquest of Inner Space. In an inter- 
esting and informative presentation, the 
science of modern oceanography has been 
portrayed by the Department of the Navy on 
35-mm color slides. The Navy has been a 
pioneer in the study of oceanography from 
its beginnings and today supports, in whole 
or in part, many of the more advanced pro- 
grams of scientific research in this area. 
Shown are underwater explorations, disclos- 
ing undersea topography, the abundance of 
plant and animal sea life, the new techniques 
being used in oceanic research projects such 
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as Scuba, Sonar, and Moho, and the work 
being done with the Navy bathyscaphe 
Trieste which has descended a record depth 
of 35,800 feet into the ocean. 

The film slides are appropriate for junior 
and senior high school students and are being 
made available without charge to schools 
throughout the nation. Arrangements may 
also be made to have the presentation shown 
by one of the local Navy representatives in 
your area. 27 min. Color slides. For informa- 
tion write your nearest Naval District Com- 
mandant or Naval Reserve Training Center. 
Requests may also be directed to the Office 
of Naval Research, Chief of Naval Opera- 
tions (OP-09D2), Washington 25, D. C. 


Understanding Electricity. A set of seven 
filmstrips covering the elementary principles 
of electricity clearly portrayed in close-up 
color photography. Both content and illus- 
trations are excellent. Titles include: What Is 
Static Electricity? 35 frames; What Is Cur- 
rent Electricity? 35 frames; How Most Elec- 
tricity Is Produced, 35 frames; Producing 
Small Amounts of Electricity, 34 frames; 
Electromagnets and How They Work, 38 
frames; How Is Electricity Used in the 
Home? 47 frames; and Using Electricity 
Safely, 36 frames. Recommended for grades 
4-7. Color. Set $36.50; $5.75 each. 1960. 
The Jam Handy Organization, 2821 East 
Grand Blvd., Detroit 11, Mich. 


Ionization and Ionic Equilibrium. Visuali- 
zation of the concepts of ionization, dissocia- 
tion, and ionic equilibrium. Illustrates with 





NEW 
ELEMENTARY 
SCIENCE 
CHARTS 


Sound 
Light 
Magnetism 
Earth and Sun 
Moon 
The Story of Rocks 


WRITE FOR BROCHURE 


EATON SCIENTIFIC 
CORPORATION 


119 SOUTH ROSEMEAD BLVD. 
PASADENA, CALIFORNIA 














Science books 
from VIKING 


SCIENCE PUZZLERS 


By Martin Gardner 
Illustrated by Anthony Ravielli 
By the author of the “Mathematical Games” 
department in Scientific American. Puzzles, ex- 
periments, and tricks, utilizing material found 
around the home. Clear explanations, fasci- 
nating diagrams. 


Jr. H. S. Age and up $2.00 


NEW WORLDS THROUGH 
THE MICROSCOPE 


Text and Photographs by Robert Disraeli 


Excellent photographs demonstrate the use of 
the microscope and show the marvels and beauty 
to be found in nature. An expanded and 
revised edition of Seeing the Unseen. 


Jr. H. S. Age and up $4.00 














THE ROMANCE OF 
WEIGHTS AND MEASURES 
By Keith Gordon Irwin 
Illustrated by Johannes Troyer 


The story of 1400 years of English weights and 
measures, from their origin in ancient Egypt and 
Phoenicia, through the contributions of the 
Greeks and Romans; and the French (metric) 
system. 


H. S. Age $3.50 


Coming April 21st: 


SEARCHERS OF THE SEA: 
Pioneers in Oceanography 


By Charles Michael Daugherty 
Illustrated by Don Miller 


The exciting story of the men who explored the 
world’s ocean to discover its shorelines, its 
depths, and its many forms of marine life. 


Jr. H. S. Age $3.00 


THE VIKING PRESS 


625 Madison Avenue, 
New York 22, N. Y. 
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EDMUND CLASSROOM AIDS for SCIENCE TEACHERS 
Order by Stock No.—Send Check or M.O.—Money-Back Guarantee . . . Write for FREE CATALOG “SC” 





CENTRIFUGAL FORCE APPARATUS 


When a ball is rotated at a given distance away from the 
center of rotation, the energy or centrifugal force that is 
created will support a weight greater than the weight of 
the spinning ball. The faster the speed of rotation the 
greater the weight that will be supported. This cen- 
trifugal force apparatus was developed by the Traveling 
Science Teachers at the Oak Ridge Institute of Nuclear 
Studies. The apparatus consists of a light rubber ball 
attached to a cord, with a weight load at the other end. 
The ratio of the weight of the ball and the weight load is 
1 to 16. A Copper handhold is on the cord for use 
ba gy apparatus is being demonstrated. Instructions 
included. 


ETRE SR gr be a rg $3.00 Postpaid 


MAGNETS Ceramic Type—Only 5¢ Each! 


Strong, durable Magnets %” x 1” x ¥” thick with *%” hole 
in center. Excellent for c room distribution. Also use for 
making magnetic visual aids . . use on magnetic chalk 











boards, etc. 
I MIs oc kcccs eccccuesdssocevesoveevesed Package of 12—$1.00 Postpaid 
Stock No. 60,142-SC...........ccccccseseeeseeeneeeneers Package of 100—$5.00 Postpaid 


ALNICO BAR MAGNET (CCSSO Purchase Guide No. 234C) 


Powerful bar magnet %” x %” x 6”long. EXTRA ADVANTAGE—poles 
have been marked and painted—red for one pole, white for the other. ‘ 
an clonsouantocssonsntestsotanesstabe $1.60 Postpaid 


LENSES, DEMONSTRATION SET, NDEA Approved 


4 Lenses have many uses in science programs where 
| \ light is studied. This set is listed under the National 
Defense Education Act for elementary science, gen- 

H eral science and physics. It is usable in classroom 
or for individual work. Consists of a piano-concave, 
convex-concave, double concave, concave-convex and 
a plano-convex, all six lenses are 50mm in diameter. 


a a a, scnstsanstissersenvenentsveseite $5.00 Postpaid 


D-STIX CONSTRUCTION KITS 


Colored wood sticks %” thick and “easy-on” rubber joints 
approx. 7,” diam. fit together quickly to form all kinds of 
simple or complex shapes, structures. Ideal for teaching 
mathematics, chemistry, physics, design, engineering, archi- 
tecture, abstract art. 
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ea PR: TOIT TROD G8) nasi a annonces scscceccccsccescecceseccoseess $3.00 Postpaid 
SRO FOG FOBT COTO BEE) oon cosse sacs nccccecsescccssecccorcccsosseseses $5.00 Postpaid 
Stock No. 7O,209-<SC (452 pres)............0000-..ce-cocccovssersessorsessonrees $7.00 Postpaid 





NEW! GRAPH RUBBER STAMP 


Real time and labor saver for math teachers. If your tests 
require graph backgrounds—no need to attach separate 
sheets of graph paper and worry about keeping them 
straight. Simply stamp a graph pattern, 3” square as 
needed on each paper. Grading graph problems then be- 
comes 100% easier. Stamps are 3” square overall—2 differ- 
ent patterns. 
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Stock No. 50,255-SC (100 blocks)................:cccccesssesreereeseeeeeeees $3.00 Postpaid 

Stock No. 50,351-SC (16 blocks)..............ccccccsscesesssecreeeeeeeeeees $3.00 Postpaid 
Polar Coordinate Graph Stamp—3” Diam. . 

ee Ci, erst ncecatibesntsieccesencnpsensconsssvessscscssovcccsceseecesevee $3.00 Postpaid 





COMPACT TESLA COIL 


Safe. Spectacular. Demonstrates high frequency elec- 
trical current — Tesla’s theory of power transmission. 
Light fluorescent tubes by placing near coil. Produce 
electrical pinwheels of sparks, etc. Unit includes coil, 
base, high tension capacitors, inductive coil, adjustable 
spark gap and cord. Complete manual included. Size 
6” x 6”, weight 8 Ibs. Completely safe. 


Stock No. 70,301-SC 
RIPPLE TANK 


Simplifies Teaching of Wave Motion of Light—One-piece, 
leak-proof tank is made of optically transparent plastic 
with a clear water area 20” x 20”... 114” deep. The 
rigid frame comes in two identical units, the bot- 
tom frame receiving the water tank and the upper frame 
holding a rigid, translucent plastic projection screen. A 
clear bulb placed beneath the tank provides illumination 
for projection. Mechanism is actuated by an eccentric 
fastened directly to the small motor shaft. Wave vibra- 
tions are transmitted to the water surface through a 
leaf spring supported rod, to give parallel wave front or 
point source agitation with the supplementary attach- 
ment which is included. Motor is operated by two flash- 
light batteries in a brass case with a sturdy rheostat to vary the speed. 
Order today. Low eost permits purchase in quantity. 


see ee eeeeeeeeeeeeeeeees 








(Shipping weight 35 Ibs.) Barrington, N. J. 
Order by Stock No —Send Check or M.O. Satisfaction Guaranteed! 


ORDER BY STOCK NUMBER... 


EDMUND SCIENTIFIC CO. 
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NEW! SCIENCE FAIR PROJECT KITS 
Tell Your Students About These Kits! 
Edmund Kits are carefully planned to give any boy or girl 
the fun and excitement of discovering science facts. Such 
carefully planned projects can lead the student to awards 
or scholarships. Adults too will find them an excellent 
introduction to the various flelds of science. 


For Junior High School and Beyond: 
MOLECULE KIT—This low-priced kit can be used to make 
many molecular and crystal models. Consists of 50 sponge- 
rubber balls, 1 inch in diameter and 50 wooden sticks 6” x 
%” that can be cut to any desired length. Balls may be 
painted, after assembly, to standard molecular colors. With 
this one kit, molecules with up to 50 atoms can be made. 
Several kits can be used to make up more complex models. 
OR ESSE SE OO Pe AE $2.50 Postpaid 
NUMBER SYSTEMS ABACUS—Makes a dramatic exhibit demonstrating 
number systems other than the decimal system. 
Ne PI ITI ss ctcsicacpivenivesesovcsasescisoseneedesccevessconcicboossed $4.25 Postpaid 
SOIL TESTING—Basis for many fascinating experiments regarding growth 
of plants, etc. 
I I ogists css 0 US cusds dads uvedsedacoreenccnteuteaal $2.00 Postpaid 
TOPOLOGY—All the ingredients for a project on 4 color map problems, 
Moebius strips, etc. 
MN sss s0s0ss0s0sscaecasececsensesnsiesaveisecensosancessesacnen $6.00 Postpaid 
CRYSTAL GROWING KIT—Grow breathtaking display of large crystals 
with this set. 
i i Ng ee ee ere eee a ce $9.50 Postpaid 


For Ages 8 Thru Jr. High School: 
MAGNETISM KIT—Based on magnetism demonstrations developed by 
UNESCO. 


SUN, SU 5ce.scii ics tacedacoscv cauvssnsesessucacedeesiecciaccbalael $3.75 Postpaid 
COLOR THROUGH POLARIZATION—Show the beautiful color effects 
produced by passing polarized light through transparent objects. 
NN, ki csk xitcsbdacaba vai cveabecckbexsiéiecectyédspeiad $2.00 Postpaid 
OPTICAL ILLUSION KIT—Diagrams, lenses, mirrors, etc. producing 
many amazing optical illusions. 


NTU NINN 51 scbe' sls cases ssssdeosicakadeceuntasconccoveathogtccecn! $3.00 Postpaid 








WORLD-TIME INSTRUCTIVE 


Why do we have differences in time occurring simultan- 
eously at different points around the world? Why must 
we have an international date line to adjust these differ- 
ences? Teachers who have found their classes have diffi- 
culty understanding the answers to these questions will 
discover that the WORLD-TIME INSTRUCTIVE is a 
valuable teaching device. The logic of world time is 
made visual and lucid even to the slower student when 
. a a demonstration is given with this new instructive.’ The 

impact is much greater than when only a globe is used 
for the explanation. Printed on durable laminated sheets that can be easily 
wiped clean. 














ee aaa ci ciberse ees Rati cscdincicoivcesesteatecscctensbvendert $3.00 Postpaid 
REPLICA GRATING — /f 
Take Unusual Color Photos At Night! lsc * 
After decades of effort, low-cost diffraction grating ee a Xe 





replica film is available. This film has 13,400 lines ANN - 
per inch. Diffraction Grating has been used to answer ALIN \\\ 

more questions about the structure of the material ihe, 

world and the universe than any other single device. aot savea 

Use it for making spectroscopes, for experiments, as 

a fascinating novelty. Cheap enough that you can pass a piece out to each 
student. Produces beautiful view of spectrum. Comes in clear plastic 
protector. 


Stock No. 50,202-SC—includes 2 pieces 8” x 512’’— 
1 transmission type, 1 reflecting type....................... $2.00 Postpaid 


NEW! JUST OFF PRESS! Write for 
FREE EDUCATIONAL CATALOG—"SC” 


96 Pages . .. New, Useful Instructives 


Dozens of new devices for teaching science, mathematics, astronomy, 
physics, etc. Scores of new kits and materials for Science Fair and other 
science projects! That’s what you'll find in Edmund’s new 96-page Edu- 
cational Catalog for 1961. It’s literally packed with new and exclusive 
math-and-science concepts developed by Edmund Scientific Co. and now 
available to schools for the first time. 

Look at the partial listing of its fascinating contents: low-cost models for 
teaching basic mechanical and physical principles; actual working models 
of communication devices that can be set up, taken apart, and reassembled 
by students; a whole line of new science kits to spark science projects 
requiring real thought and initiative on the student’s part; instruments 
and materials for such diversified activities as soil testing, spectroscopy, 
and harnessing solar energy. These and many more stimulating new in- 
structives make this unique science materials catalog essential to forward- 
looking teachers on all grade levels. 

Edmund’s well-known values in science equipment—telescopes, micro- 
scopes, optical materials, and many other school requirements—are also 
included in this Catalog. For standard values and exciting new offerings, 
write for Edmund’s 1961 Educational Catalog—‘‘SC’”’. 
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pictures, live and animated, the formation of 
ions in an electrovalent compound and the 
role of water dipoles in releasing electro- 
valent ions from their crystalline bonds. 
Partial ionization of a covalent compound 
and the role of water dipoles are demon- 
strated with acetic acid. An example of re- 
versible ionization reaction leading to ionic 
equilibrium is shown. Also discussed are the 
mathematics of ionic equilibrium, determina- 
tion of an ionization constant, and the me- 
chanics of a buffered solution with blood as 
an example. Film points out application of 
these concepts to medicine and industry. 
Review questions are included. For high 
school and introductory college chemistry 
classes. 15 min. Color $150, B&W $75. 1960. 
NET Film Service, Audio-Visual Center, 
Indiana University, Bloomington, Ind. 


Story of the Bloodstream. Part I: The 
Heart and Circulatory System. Charts, 
models, photomicrographs, and a_photo- 
graph of the human heart are used to illus- 
trate the circulatory system. Supplementing 
these devices are excellent photographs show- 
ing the action of valves in the human heart. 
Film describes the miracles of modern sur- 
gery whereby plastic valves are implanted. 
The action of the “heart pump” during sur- 
gery is shown. Recommended for high school 
and college biology classes. 29 min. Color 
$220. 1960. Moody Institute of Science, 
11428 Santa Monica Blvd., Los Angeles 25, 
Calif. 


Story of the Bloodstream. Part II: The 
Red Blood Cell. The film shows capillary 
circulation by means of magnification. The 
rapid transportation of blood is demonstrated 
by the use of a radioactive isotope. A mole- 
cular model illustrates the hemoglobin mole- 
cule. In addition, the function of hemoglobin 
in transporting oxygen is shown. Film de- 
scribes how necessary information about 
gaseous infusion in a red blood cell is fed into 
an electronic computer. The shape of the cell 
is determined mathematically by the com- 
puter, and the result is shown on a plotted 
graph. For high school biology students. 
24 min. Color $220. 1960. Moody Institute 
of Science, 11428 Santa Monica Blvd., Los 
Angeles 25, Calif. 


Beyond the Speed of Sound. This is a 
descriptive film showing the behavior of 
supersonic air flow and how the problems of 
supersonic flight are being overcome by ad- 
vance techniques in design. Grade level: 
upper high school and college. 19 min. Color. 
Available on loan basis with payment of re- 
turn postage by user. 1960. Shell Oil Com- 
pany Film Library, 160-07 Northern Blvd., 
Flushing 58, N. Y. 


Myth, Superstition, and Science. De- 
signed for elementary school students, this 
film attempts to examine myths and super- 
Stitions and test them against basic facts. 
A young girl and her “young scientist” 
brother are shown as real-life examples of 
people involved in some well-known super- 
Stitions. The film presents a strong, objec- 
tive argument in favor of the systematic 
reasoning of scientists. Recommended for 
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grades 4-7. 13 min. Color $135. 1960. Inter- 
national Film Bureau, Inc., 322 South Michi- 
gan Ave., Chicago 4, Ill. 


Asteroids, Comets, and Meteorites. A good 
conception of the shapes, size, and orbits of 
asteroids are presented. Included is a dis- 
cussion of how astronomers came to learn 
about asteroids, comets, and meteorites. Ani- 
mation demonstrates the development of 
man’s understanding of comets. Diagrams 
and photography illustrate the three objects 
in the film’s title. The coverage of meteorites 
is particularly well done. Shown are methods 
of counting meteorites, the formation of heat 
by friction between air and a meteorite, and 
how meteorites are studied. Man-made satel- 
lites are included as the newest member of 
the solar system. Recommended for grades 7, 
8, and 9. Color $110, B&W $60. 1960. Film 
Associates of California, 11014 Santa Mon- 
ica Blvd., Los Angeles 25, Calif. 


Science for Beginners. A series of six color 
filmstrips designed as an introduction to some 
of the fields of science. Titles are: The World 
of Living Things, 38 frames; Our Home, the 
Earth, 35 frames; The Sky Above Our Earth, 
51 frames; Machines and Tools To Help Us 
Work, 40 frames; Magnetism and Electricity, 
31 frames; and Light, Heat, and Sound, 31 
frames. Each filmstrip suggests class activi- 
ties. Although the strips are listed as “Science 
For Beginners,” some concepts that are dem- 
onstrated obviously need background knowl- 


Scientifically sound 
science fiction 
for your pupils 
by ALAN E. NOURSE, M.D. 


TIGER BY THE TAIL 


and Other Science Fiction Stories 


Alan Nourse is one of America’s 
foremost writers of top-drawer 
science fiction. This new col- 
lection of his exciting stories, 
originally published for adult 
readers, is bound to stimulate the 
interest of junior and senior high 
school students in preparing for 
the science of the future, which 
Dr. Nourse predicts with the 
greatest possible accuracy. $3.50 


Science fiction novels written 
especially for teen-agers 
by Alan E. Nourse 


ROCKET TO LIMBO $3.00 
SCAVENGER IN SPACE $2.75 
STAR SURGEON $2.95 


DAVID McKAY COMPANY, INC. 
119 West 40 Street, N. Y. 18 











In All Science Subjects 
OXFORD-KEYSTONE 


Workbooks Lead 
the Way... 


WIDELY ACCEPTED and endorsed 

by leading schools, OXFORD- 
KEYSTONE Workbooks make for 
easier, faster learning, for better re- 
tention of key facts, and for more 
effective teaching. They are class- 
room tested, up-to-date, and fully 
meet the needs and facilities of to- 
day’s schools. We invite you to 
evaluate the exceptional features of 
the workbooks listed below in your 
subject field. In providing a choice of 
OXFORD-KEYSTONE Workbooks, 
teachers are able to make yearly 
changes or modify programs for dif- 
ferent classes. 


y ACTIVITY UNITS IN PHYSICS 
Schneck & Suchy Net $1.30 


> DIRECTED ACTIVITIES IN PHYSICS 
Brooks & McMahon Net $1.30 


> ACTIVITY UNITS IN CHEMISTRY 
Net $1.30 


> DIRECTED ACTIVITIES IN CHEMISTRY 


Duskin & Rawson 


Baisch & Gladieux Net $1.30 
» BIOLOGY WORKSHOP 
Weckstein Net $1.30 


» ACTIVITY UNITS IN BIOLOGY 


Taylor & Vandling Net $1.30 
> DIRECTED ACTIVITIES IN BIOLOGY 
Weckstein & Poster Net $1.30 
> EXPERIMENTS IN HIGH SCHOOL BIOLOGY 
McGill Net 90¢ 
» DIRECTED ACTIVITIES IN 


GENERAL SCIENCE 
Book III - Ninth Year 


Baisch & Gladieux Net $1.30 
> EXPERIMENT-DEMONSTRATIONS 
IN GENERAL SCIENCE 


McGill & Houmiel Net 85¢ 


. GENERAL SCIENCE WORKBOOK 
Ninth Year 


Burdick & Dudleston Net $1.00 


Teacher’s Keys free with class orders. 
Send for examination copies. 


Testing Programs are available for above 
wortkbooks at a nominal charge. 


OXFORD BOOK COMPANY 


KEYSTONE EDUCATION PRESS 
71 Fifth Avenue e New York 3 
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Kits come ready for class use, except 
for inexpensive common chemicals which are 
available in the chemistry lab. 


Fuel Cell DEMONSTRATION 


Here’s an easy and effective way 
to give a classroom demonstration of 
the FUEL CELL principle for mak- 
ing electric power directly from com- 
mon chemicals. 


Recent developments indicate that 
the FUEL CELL is likely to become 
one of the most important power 
sources of the future. Students should 
get the basic story now. 


The simple way to give them the 
story is with a Fuelectric power unit 
— which includes an operating mod- 
el, formula, and a full set of instruc- $975 POSTPAID 
tions on how to operate the unit. This (Plus State Sales or 
will make it easy for you to explain Use Tax, if Applicable) 


to your students the principle of mak- 3 
ALLIS-CHALMERS 


ing electric power from chemicals. 
*Fuelectric is an Allis-Chalmers trademark. Dept. 3191 ¢ Milwaukee 1, Wisconsin 






A-1428 





Ten years from now you'll be glad you bought GRAF-APSCO 
THE ORIGINAL “SAFETY FEATURE” MICROSCOPE 
GRAF 


$105.30 EACH 
APSCO) Sissaerna «© P*4G-Ahpece 
CHICAGO USA STUDENT MICROSCOPE 


MODEL GB2A (WITH CONCAVE MIRROR) 


ALL METAL CONSTRUCTION 


INDEPENDENT FINE ADJUSTMENT (NOT ONE THAT 
ACTS ON THE COARSE ADJUSTMENT) 


FIRST QUALITY MEDICAL OPTICS 
16mm OBJECTIVE (10X) N.A. 0.27 
4mm OBJECTIVE (44X) N.A. 0.66 
10X HUYGHENIAN OCULAR 


ELONGATED BASE TO PROTECT OBJECTIVES 

SAFETY MOUNTING OF MIRROR 

DISC DIAPHRAGM LIGHT CONTROL 

ee, as ssdsnanscansinanns $117.00 

In quantities of 5 or more .................... Each 105.30 
TRANSPORTATION INCLUDED 


Or with substage illuminator instead of mirror................ Same price 


Model GB2A THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 40, Ill. 








Approved for purchase under N.D.E.A. 
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edge to be appreciated. Effective use depends 
on the ability of the teacher to add explana- 
tory material. Under these conditions, the set 
would be a useful addition to the elementary 
school teacher’s library of audio-visual mate- 
rials. Color. Set of six $27; $5 each. 1960. 
Society For Visual Education, Inc., 1345 
Diversey Parkway, Chicago 11, If. 


Introduction to Optics. An excellent work 
in the Physical Science Study Committee film 
series with a commentary by Dr. E. P. Little. 
Photography is excellent in sequences illus- 
trating diffraction, scattering, refraction, and 
reflection. Much of the action involves 
actual techniques, experiments, and demon- 
strations that teachers could not duplicate 
in the classrooms. Some simple experiments 
and demonstrations are also included using 
items that are readily available. Recom- 
mended for high school physics classes. 23 
min. Color $240. 1960. Modern Learning 
Aids, 3 East 54th St., New York 22, N. Y. 


Pressure of Light. This film is narrated 
by Dr. Jerrold R. Zacharias of the Massa- 
chusetts Institute of Technology. Starting 
with the movement of a Crookes radiometer 
as related to light, Dr. Zacharias uses a 
thin foil suspended in a high vacuum to 
demonstrate how very small pressures from 
light will cause the foil to oscillate. The 
role of light pressure in the universe is also 
discussed. One of the Physical Science 
Study Committee film series. For advanced 
high school physics students. 21 min. Color 
$120. 1960. Modern Learning Aids, 3 East 
54th St., New York 22, N. Y. 


Life in the Woodlot. This is an excellent 
film on introductory ecology. Woven into 
the filmstrip is the story of an owner of a 
woodlot, who demonstrates his knowledge 
of seasonal and long-time changes in that 
area. The pyramid of relationships among 


man, plants, and animals is well developed 
through these steps: plants, insect grubs, 
fledgling grouse chick, snake hawk, and man. 
Competition among plants for photosynthesis 
is illustrated. The film shows the forest as an 
esthetic resource as well as a commercial 
one. For the alert biology teacher, this film 
would serve as a good teaching aid in the 
ecology of a hardwood forest. For the unit 
on conservation it would serve the purpose of 
stimulating an interest in ecological rela- 
tionships and their foundations for good con- 
servation practices. Film is recommended for 
high school biology classes and for use in in- 
structing lay groups in many aspects of con- 
servation. 17 min. Color $190, B&W $100. 
1960. National Film Board of Canada, 680 
Fifth Ave., New York 19, N. Y. 


Life in the Sea. Four films in a series. 
Titles are: Where Land and Water Meet, 
On the Rocks, Life on the Coral Reef, and 
Life Cycle. The four together make an excel- 
lent ecological treatment designed for view- 
ing by laymen. The titles are descriptive of 
the content. The first three describe areas, 
and the last develops the idea of the chain 
of life. All show excellent underwater pho- 
tography of both plants and animals. Since 
films are intended for the layman or for the 
entertainment of biology classes, very few 
scientific terms are used. Probably the treat- 
ment is too general for use as a teaching aid. 
The commentator, for instance, consistently 
mispronounces the word “anemone.” The 
films, however, would be useful to stimulate 
an interest in biology. 30 min each. Color 
$250 each, B&W $125 each. 1960. NET Film 
Service, Audio-Visual Center, Indiana Uni- 
versity, Bloomington, Ind. 


Crystals. An excellent work in the Physical 
Science Study Committee film series on the 
nature of crystals and their growth. Alan 
Holden of Bell Telephone Laboratories is 





VACUUM EQUIPMENT 


Stroboscopes, St. Louis Motors, other LOW 
priced quality science equipment . . . write 
for FREE catalogs, 








Mech Pumps for pressure—range—l Atmosphere down to 150 microns........ $34.50 
j Diffusion Pumps for pressure—range—down to .01 micronS............++e++ $18.50 
4 McLeod Gauges for range—1 micron to 1000 micronS...........eseeeeeeeees $14.00 


200,000 Volts — KITS $24.50 Post Paid 


(can be assemblied with pliers and screw driver) 
Specifications—17” high, 7” diameter, 200,000 volt 
potential, 1.5 to 2.5 microamp Current, 0-90% 
relative humidity range, life-of-service . . . over 
1000 operating hours, 110v 60 cycle AC motor, 
insulating column of unbreakable vinyl chloride, oil 
impregnated bronze bearings, aluminum base, hous- 
ing, frame and charge collection 5 lbs. 


Fully Assembled $39.50 


Post Paid 
500,000 Volts — Kit or Assembled 
36” high, 14” alum. oblates and frame . . . kit 


includes all necessary parts and drawings, and 


directions, as above. 
$37.50 Post Paid 


Deluxe Model—w. ball bearing motor, assembled, 
delivers 12 microamp current. Warranted 5 yrs. or 
2000 operating hours. F.0.B. Buffalo—$128.00. 
Other models to 1,000,000v. 





MORRIS and LEE 


a 
294 ELM ST., Buffalo 3, N.Y. 





APRIL 1961 











USED AND APPROVED 
BY LEADING 
UNIVERSITIES 
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Model RV-6 
6-INCH 


DYNASCOPE .4 


Reflecting 


Telescope 
includes 
these features: 
@ Electric Drive 
®@ Rotating Tube 
®@ Setting Circles 


Completely 
Portable! 
Entire telescope 
dismantles in 
minutes for 


Only easy carrying. 
F.OB Finest American-made 6- 


Hertford inch reflector in its price 
jarivor range! Saves $100 or 
more, yet get all these fine features. f/8 6-inch 
mirror accurate to 4% wave ¢ 3 matched eyepieces 
(75X, 150X, 343X) e¢ 6x30 Achromatic finderscope 
° Heavy duty mount with setting circles « Rack 
& Pinion eyepiece holder ¢ Sturdy Tripod. 


CRITERION MANUFACTURING COMPANY 
Dept. THD-6, 331 Church St., Hartford 1, Conn. 


aad. FREE FACTS! MAIL COUPONI- - ---- ’ 
; Criterion Manufacturing Company ! 
, Dept. THD-6, 331 Church St., Rartford 1, Conn. ! 
1 (©) Under your unconditional guarantee, ' 
' please ship me promptly the RV-6 ! 
\ DYNASCOPE. My payment of $194.95 ' 
{ is enclosed. ! 
' Please send FREE LITERATURE on '! 
| the RV-6 Dynascope and your other '! 
' DYNASCOPES priced as low as $49.95. 
1 
i 


TEACH BASIC 
ELECTRICITY 


Faster, Better 





with ® 


ELECTRO-LAB pty 
T.M,. ~ eS 
Complete portable laboratory for $] 2 5-00* 








Compact, lightweight, precision electrical instru- 
ment teaches every basic electrical concept. 
Converts 115 V classroom current to safe 7 V 
which can be connected in many combinations to 
built-in lamps and resistors by patch cords. Accu- 
rate ammeter and voltmeter readings. Ideal for 
elementary classes, high school and college. 
Complete with Instruction Manual and Student 
Problem Sheets. 


*f.0.b. Frederick, Maryland (Rwy. Exp.) 


Educational Products Division, Dept. S 
Magnetic Devices, Inc. 


Frederick, Maryland 
EE == 
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QUALITY APPARATUS FOR USE IN 
STUDENT SCIENCE LABORATORIES 


Harvard Apparatus Co., Inc. seeks to promote better science teaching by 
offering for student use apparatus of the same quality found in medical 
schools and research institutions. As the Company is a non-profit organiza- 
tion, all apparatus is made available at the lowest possible cost. 


Although designed for student physiology laboratories, many pieces of 
equipment also find use in physics, psychology and chemistry laboratories. 
All apparatus is ruggedly constructed and sufficiently versatile so as to allow 
students to plan and execute their own experiments. The range of experi- 
ments possible is limited only by the ingenuity of the teacher. 





Many phenomena can be translated into motion which can be visibly 
recorded. Harvard Apparatus Co. offers a range of instruments which can 
record, using levers and other devices, changes in pressure, temperature, 
electric current, physical size and movement of mechanical or organic com- 
ponent parts. In addition to its recording instruments, the Company offers 
many levers and writing instruments, as well as electrical stimulators, 
clamps, stands and animal accessories. 


The Company has prepared a special Teaching Kit. This is a combina- 
tion of apparatus, housed in a fitted case, with which the majority of basic 
experiments in physiology can be performed. All pieces of equipment are 
also available singly, thus allowing the teacher to build a collection of 
ipparatus which will meet his particular needs. 


We invite you to write for our fully illustrated Catalog 1960-61. The 
Catalog, plus detailed data sheets on many pieces of equipment are avail- 
able on request. 





HARVARD APPARATUS CO., INC. - Dover, Mass., U.S. A. 


(a non-profit organization) 


LAB CARTS AND TIMER + suaes in #yemic 


Designed to accent the nature of velocity, acceleration, momen- 
tum and energy and to show how mechanical phenomena are 
measured and calculated. Experiments include: velocity change 
with constant force; dependence of acceleration on force and mass; 
momentum and energy changes in explosions and interactions. 
Timer provides permanent record of motion with respect to time. 








-- Approved by Educational Services Incor- 
porated for PSSC high school physics program. 


- - Designed by physicists, high school teachers 
and manufacturing specialists on the Physical 
Science Study Committee. 
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- - Field tested by 650 teachers with 35,000 high 
school students. 





Price 


vlacioer - - Revised and refined over 3 year period. 
Dynamics Kit: two Recorder-Timer Kit: 


carts with thrust-rod coil driven marker; - - Correlated with other PSSC materials including 
assemblies; constant carbon poper disks; Text, lab Guide, and Teachers’ Guide, published by 
force device — paper tape; leads — D. C. Heath and Company, Boston, Mass., and 

$8.40 $9.15 films distributed by Modern Learning Aids, div. of 


Modern Talking Picture Service, N. Y., N. Y. 


MACALASTER BICKNELL COMPANY 


253 NORFOLK ST., CAMBRIDGE 39, MASS. Send for catalog of PSSC apparatus and 
American Science Products Inc., Design Consultants standard laboratory supplies PSSC PROGRAM 
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the narrator. He discusses growth of crystals 
and explains that atoms contribute to crys- 
tal formation. Many specimens are shown, 
and differences in cleavage and faces are 
explained. Included is a demonstration 
showing how crystals may be grown by stu- 
dents. Recommended for junior or senior 
high school students. 25 min. Color $150. 
1960. Modern Learning Aids, 3 East 54th 
St., New York 22, N. Y. 


APPARATUS & 


EQUIPMENT 





Birthdays in Science Calendar. Each date 
on this 1961 calendar contains a description 
of an important event in the history of 
science—discoveries, inventions, and experi- 
ments from each scientific discipline. A verti- 
cal column on the right carries a discussion 
of challenging ideas, a suggestion for the 
user to judge contributions, and a reference 
to the glossary on the back cover. Calendar 
consists of six backed-up pages with an eye- 
let for wall hanging. Single copy $1.25, 
quantity discounts available on request. 
1961. Science Calendars, 2124 Eton Ave., 
S. E., Albuquerque, N. Mex. 


The Eye. Science Motograph Chart 
No. 1239. A demonstration kit which can be 
used to show how the eye receives and re- 
acts to light rays. Features include a special 
type of adhesive for holding labels to the 
chart, a movable device for demonstrating 
the focus of light rays in near- and far- 
sightedness, and a concave and convex lens 
which can be placed on the chart to show 
how these eye defects may be corrected. 
The device does not show the binding of rays 






DEMONSTRATION EYEPIECE 


by the corrective lens, however. For ele- 
mentary grades. $1.95 each (1-5); $1.75 (6 
or more). Science Materials Center, 59 
Fourth Ave., New York 3, N. Y. 


The Helical Spring Kit, No. 1100. Part of 
the Physical Science Study Committee equip- 
ment. This kit consists of a helical spring (of 
the type found in window-blind rollers) and 
two cast-metal masses with hooks. Why the 
masses are included might be questioned 
since suitable ones are part of the general 
equipment of the physics laboratory anyway, 
and additional masses are needed for de- 
termination of the spring constant. The 
spring is of good quality with a restoration 
constant suitable for the potential energy 
exchange experiment described in the PSSC 
manual. It performed well in the test, giving 
good qualitative results. A possible improve- 
ment would be the addition of a pointer 
for easier reading of displacements. $1.80. 
Macalaster Bicknell Company, 253 Norfolk 
St., Cambridge 39, Mass. 


The High Power Light Source, No. 1200. 
Used for shadow projection with the Physical 
Science Study Committee ripple tank pro- 
duced by this company. It consists of a 150- 
watt, 115-volt lamp, a socket with switch 
and cord, and a shield of metallic-painted, 
fire-resistant cardboard. The light source is 
adequate for the purpose. $2.20. Macalaster 
Bicknell Company, 253 Norfolk St., Cam- 
bridge 39, Mass. 


The LaMotte Soil Sampling Tube, 
No. 5-2000-H. A well-designed, noncorrodi- 
ble tube calibrated at 6-inch intervals and with 
a hardened-steel cutting end. A rubber stop- 
per is attached to a wooden dowel provided 
for insertion into the cutting end for protec- 
tion of edge. Handles screw in place at oppo- 
site end and can be removed easily for stor- 
age purposes. The instrument penetrates soil 
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A Real Boon to Science Instructors 


EACH 





SWIFT Demonstration Eyepiece 
permits two people to view and 
examine a specimen at the same 
time. 

A movable pointer is installed in 
the prism housing to point out 
interesting parts of the field. 
Eyepiece is attachable to SWIFT 
Microscope Models SJ, SST, SM, 
and other standard makes of com- 
pound microscopes. 





SEND TODAY FOR 


ILLUSTRATED BROCHURE 


SWIFT INSTRUMENTS, Inc. 


1572 N. FOURTH STREET @ SAN JOSE, CALIFORNIA 








P a 
Two New Informative 


Borzoi Science Books 


MAN ON THE MOON: 
Our Future in Space 


By James Throneburg 
Illustrated by Peter Plasencia 
Here is the complete up-to-date 
story of the moon told with 
simple exciting facts—what man 
is doing to get there, how. he 


may go, and what he expects to 
find on our satellite. 


Grades 4-6 72pp. Reinforced binding $2.75 


ELECTRONICS 


By Robert Irving 
Illustrated by Ruth Adler 
A concise, easily understood, pro- 
fusely illustrated explanation of 
electronics which describes its 


role in industry, scientific re- 
search and daily life. 


Grades 7-12 192pp. Cloth binding $3.25 


Other Borzoi Science Books: 


THE EARTH SATELLITE: 
Man’s First True Space Adventure 
By John Lewellen Grades3-5 $2.25 


THE MIGHTY ATOM 
By John Lewellen Grades3-5 $2.25 


ENERGY AND POWER 
By Robert Irving Grades5-9 $2.75 


ELECTROMAGNETIC WAVES 
By Robert Irving Grades7-12 $3.00 


SOUND AND ULTRASONICS 
By Robert Irving Grades7-12 $2.75 


Write for circular describing ail 
Borzoi Science and Nature Books 


Available from your 
regular supplier 


BORZO! BOOKS 
FOR YOUNG PEOPLE 


ALFRED A. KNOPF, Publisher 
New York 22, New York 











72 





. The fiction of Jules Verne is rapidly becoming fact as the world begins to adapt to a new 


‘spaceage”’. Satellites are now in orbit. 
discussion. Outer s 
to simulate its conditions. 


Sendin 
ce travel is sufficiently close for the conducting of military experiments 


a rocket to the moon is under active 


In teaching, there is a compelling need to give students an opportunity to do more than 


just read about the universe. 


An astronomical telescope must be capable of resolving pinpoints of light at enormous 
distances. It, therefore, has to be designed specifically with that objective in view. Highly 
precise and motched optics are essential to obtain the crystal-clear image definition so 
necessary for astronomical observations to be meaningful. Mechanical mountings must also 


be built to close tolerances in order to accurately track a star or planet. 
all of these requirements superbly matched in a 






2.4-Inch ALTAZIMUTH REFRACTOR 
MODEL 114— COMPLETE with Altazimuth 
Mounting and slow motion controls for both 
altitude and azimuth, tripod, 5X-16mm. view 
finder, rack and pinion focusing, 4 eyepieces 
(100X, 72X, 50X, 35X), choice of UNIHEX 
rotary eyepiece selector or star diagonal 
and erecting prism system, sunglass, dew- 
cap, dustcap, wooden cabinets, 


PN siitiicictianinucenscactibnctinsorngnesese $ 1 25 ° 





You will find 


UNITRON. 
Pata 5 ee 


Gi 





MODEL 166 — COMPLETE with Equatorial 
Mounting and slow motion controls for decli- 
nation and R.A., setting circles with verniers, 
clock drive, metal pier, Astro-Camera, 10X- 
Super-UNIHEX rotary eyepiece selector, sun- 
a cot aia ore diaphragm, UNIBAL- 
ANCE, dewcap, dustcap, 

wooden cabinets, instructions....... $1 280. 
42mm. viewfinder, 2.4’ guide telescope, rack 
and pinion focusing, 9 eyepieces (375X-25X). 


4-Inch PHOTO - EQUATORIAL REFRACTOR 








SCIENCE KIT, JR. for primary 
schools — $21.75 
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CIEN : a qual- 
ity table at a lower price 
96.00 





UNITRON telescopes are America’s largest 
selling refractors. They have withstood the 
test of time and are fully guaranteed. There 
are 16 models to choose from and easy payment 
terms are available. 

Here is a selection of UNITRON Refractors: 
Sg EER I: $ 75.00 











ae EE $ 225.00 
3” Altazimuth ... .$ 265.00 
3” Equatorial . -$ 435.00 
4" Altazimuth ... sadiinvsenhan eae 5 465.00 
OS ne 785.00 
6” Photo-Equartorial with clock drive 

and Astro-Camera ..............:ccccccsceneeneeee $5660.00 











This valuable 38-page Observers Guide and Catalog 
is yours for the asking! It will help you in the wise 
selection of a telescope suitable for your needs and 
at a price to fit your budget. 


Contents include— 


e Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 


UNITRON 






INSTRUMENT COMPANY « TELESCOPE. SALES DIV 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 











l Please rush to me, free of charge, UNITRON's new Observer's | 

| Guide and Telescope Catalog. Dept. 8N 
Name i | 
Street 

| City State. | 
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with a downward and rotating motion of 
the handles. The soil core is easily removed 
by inverting the tube. A valuable addition to 
the laboratory equipment of the earth science 
teacher for use in a soils unit. $15. The 
LaMotte Chemical Products Company, 
Chestertown, Md. 


Gyroscope-Saturn Gyroscope Top. Made 
of durable plastic with a heavy plastic rotor 
and cord and a metal and plastic stand. This 
gyroscope has some distinct advantages over 
conventional metal models, particularly in 
price. Another good feature is the grooved 
equator on which the gyroscope may be bal- 
anced. The accompanying leaflet includes 
excellent instructions for use of the device. 
Its durability over an extended period of 
time has not been tested. Because the gyro- 
scope is inexpensive, however, it could be 
provided in quantity for individual or group 
work. Recommended for classes where prin- 
ciples of the gyroscope are studied. Included 
on the CCSSC-NDEA Purchase Guide. $1.74. 
Edmund Scientific Company, 101 East 
Gloucester Pike, Barrington, N. J. 


Baker Science Packet. A box of 153 cards 
on which are inscribed simple experiments 
for elementary and junior high school science 
classes. Although most of the exercises are 
commonly used by the experienced teacher, 
the cards would be useful for the new teacher 
who is looking for ideas on demonstrations. 


The activities described are designed for the 
following topics: air, aviation, chemistry, 
electricity, heat, light, machines, magnets, 
sound, water, and weather. Attractively 
boxed. $4 (10 per cent discount in lots of 12 
or more). Baker Science Packets, 650 Con- 
cord Drive, Holland, Mich. 


Seelo Galaxy Globe. A plastic inflated ball 
nearly two feet in diameter. The sphere is 
inflated with a bicycle pump (not included) 
and may be placed on a wooden stand. 
Stars of different magnitude are represented 
in five colors, and each star carries a Greek- 
letter designation,, The sun, moon, and 
planets are pictured on separate tabs that 
may be made to adhere to the globe by 
static electricity. The printed areas are car- 
ried in fluorescent paint which will remain 
visible in the dark for a time by moving 
the surface near an ultraviolet or incandes- 
cent light source. The sphere is transparent 
and thus the features are visible from all 
sides. The plastic is strong and easily 
cleaned but subject to scratching and dam- 
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De Luxe Celestial Globes 


No. 740. Deluxe Celestial Globe. Our finest 16” 
globe was designed as a visual aid by teaching 
astronomers. All stars of the first six magnitudes 
are shown on a pale blue background, with the 
first three magnitudes having bright yellow circu- 
lar backgrounds. Brighter stars named and con- 
stellation boundaries indicated. Declination and 
right ascension circles printed in black. Magel- 
lanic clouds and Milky Way stands out in white 
with other important star clusters indicated. Var- 
ious models available. 


$67.50 


Trippensee Planetarium 





No. 708. This demonstration device shows 
the relative position and motion of the 
Sun, Earth, Moon, and planet Venus. 
Simplifies teaching the rotation of the 
earth, the annual revolution around the 
Sun, day and night, change of seasons, 
and the mechanics of eclipses. This is an 
orrery-type device and not a projection 
planetarium. Constructed of brass with 
chain drive gears. Arm length is 16/2”, 
overall height 16”. Hand operated. 
$96.50 


Sciemce Associates, Ime. « « *& tk kkk * 
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age if exposed to extreme light. Notations 
may be made on the surface with a china 
marking pencil. Globe and instruction book- 
let. $15. Curriculum Materials Center, 5128 
Venice Blvd., Los Angeles 19, Calif. 


The Electroscope Kit, No. 900. As part of 
the Physical Science Study Committee equip- 
ment, the electroscope kit consists of a 
cylindrical metal can that electrically and 
mechanically shields a light-weight, metallic- 
coated soda straw armature suspended by 
a horizontal needle through its midpoint. 


The armature support is fixed and is acces- 
sible where it produces from the top of the 
metal can through an insulating grommet. 
The assembly is simple and quick. The 
instrument does not have the sensitivity of 
the usual gold-leaf electroscope, but this is 
offset by its durability for class use. It oper- 
ates reasonably well in high humidity. The 
use, in general, is limited to qualitative and 
comparative experiments. One kit is recom- 
mended for each four students. $2.20. 
Macalaster Bicknell Company, 253 Norfolk 
St., Cambridge 39, Mass. 












Hector recommends 
these NSTA 
Publications 


Planning for Excellence in High School Science. 


Developed by a conference on Selected Problems in Secondary School Science 
and prepared by Robert Stollberg and Theodore Benjamin. Shows place for and 
type of science teaching needed in the scientific and educational enterprises of 
today. 1961. 64p. $1. 


Quality Science for Secondary Schools. 


_ Suggestions for improving the science program and specific courses in junior 
and senior high schools with special reference to the continuous science program, 
kindergarten through twelfth grade. 1960. 210p. $3. 


Selected Papers in Science Teaching. 


Summarization is made of thirteen winning project entries from science teach- 
ers participating in the 1960 Science Teacher Achievement Recognition program. 
Projects include newly tested and improved activities of variety in teacher demon- 
strations, laboratory exercises, curricula recommendations, methods and tech- 
niques, and research work. 1960. 64p. $1. 


Conference Reports: “Teacher Demonstrations in Chemistry”; “The Science 
Teacher as Career Counselor’; and “Teaching Critical Thinking Through 
Chemistry.” 

Suggestions and recommendations developed by teams of experienced high 
school teachers in three conferences held by NSTA’s Future Scientists of America 
Foundation during the summer of 1957. Illustrated. 1958. 32p. $1. 


SEND ORDERS TO PUBLICATIONS-SALES, NATIONAL EDUCATION ASSOCIATION, WASHINGTON 6, D. C. 
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Modern Earth Science 


by Ramsey and Burckley 


To provide students with a basic understanding 
of their home planet and its position in the 
universe, Modern Earth Science: 


Introduces students to the major landforms and the 
substances which make up the surface crust, the liquid, 
and the gaseous portions of the earth. 


Explains how the various branches of science contribute 
to our knowledge of the planet we inhabit. 


Familiarizes students with the origins of this planet by 
presenting the earth’s history as revealed by the 
fossil record. 


Modern Space Science 


by Trinklein and Huffer 


A high school course which deals with a science that is 
most relevant and exciting to today’s teenagers, Modern 


Space Science: 


into focus the relationship of science and mathematics 


Builds around the unifying theme of astronomy to bring 4 


to man’s understanding of outer space. 


science and a thorough coverage of the discoveries and 


Gives students an understanding of the problems of space 4 


principles upon which the conquest of space is based. 


Draws upon the various branches of science to tell the 
story of space as a complete and intelligible sequence. 


HOLT, RINEHART AND WINSTON, INC. 


383 MADISON AVENUE 
NEW YORK 17 


536 MISSION STREET 
SAN FRANCISCO 5 
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-..TWO MODELS-:*" 


This latest OHAUS overhead triple 
beam balance has a capacity of 
2610 gram. 


Such other familiar OHAUS fea- 
tures as sturdy box end beam, 
sliding type poise with center 
indicating panel, self aligning 
bearings, self storing attachment 
weights and specific gravity plat- 
form, all add up to fast sensitive 
high capacity performance. 
Available in two models... 
the Mode! 3600 (metric) and Model 
3601 (avoirdupois). 


i CAPACITIES... FITS Even. ) 


CAPACITY 


SENSITIVITY 





311 Gram 


.01 Gram 





THE POPULAR 


Can 


An unbeatable balance for general 
laboratory weighings, specific gravity 
work, and preweighing, the CENT-O- 
GRAM is an accepted pace setter in 
its field. 

As well as being portable, this bal- 
ance is adaptable for use in many 
fields. oe 

The 311 gram capacity is higher than 
any balance of its type through use 
of two 100 gram self stored attach- 
ment weights. 

Comes equipped with stainless steel 
bows, pan (3-3/4” dia. x 1/2” deep) 
and specific gravity platform. 


CAPACITY 
2610 Gram 


SENSITIVITY 
05 Gram 


OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE 


UNION, NEW JERSEY 





